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INVITATION TO BID

Notice is given hereby that
The Fort Hays State University Athletic

Ass~ciation

will accept bids for construction of
Lewis Field East Stadium Renovation - Phase I
according to Drawings and Specifications prepared by
Planning - Fort Hays State University

The Office of Facilities

and described in general as:

General renovation to portions of I" and 2M floor Lewis Field East Stadium.
Project also provides for removal and replacement of existing windows and
aluminum entrance doors and frames.
Sealed Bids will be received at the office of the Architect (Room 109, Brooks Building,
Fort Hays State University, Mailing address: 600 Park Street, Hays, KS 67601) until:
2:00 PM

November 21. 2000

Bids will be opened and read aloud at that time and that place. Bids received after that
Time will not be accepted. Interested parties are invited to attend.
Proposed Contract Documents may be examined at:
Office of Facilities Planning
Room 109, Brooks Building
Fort Hays State University
Hays, KS 67601
Bona fide general contract bidders may secure copies of the proposed Contract
Documents from the Office of the Architect on the following basis:
1.

2.
3.

Two copies of the Project Manual, including Specifications, plus two sets of prints
of the Drawings, upon payment of $ 25.00 deposit, completely refundable if both
sets are returned to the Architect, postpaid, in satisfactory condition, within five
calendar days after bid opening.
Additional copies of the Project Manual, including Specifications, plus additional
sets of prints of the Drawings, upon payment of $ 25.00 per set, non-refundable.
No partial sets will be issued.

Bid security in the amount of 5 % of the base bid will be required to accompany the bid.
The Owner reserves the right to reject any or all bids and to waive irregularity in the bids
and in the bidding.

INVITATION TO BID
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INSTRUCTIONS TO BIDDERS

1.

THEWORK

2.

SECURING DOCUMENTS
Copies of the proposed Contract Documents may be obtained from :
Office of Facilities Planning
Room 109, Brooks Building
Fort Hays State University
Hays, KS 67601
(mailing address : 600 Park Street)
upon the conditions set forth in the invitation to bid.

3.

BIDFORM
In order to receive consideration, make bids in strict accordance with the following.
A.
Make bids upon the forms provided therefore, properly signed and with all
Items filled out. Do not change the wording of the bid form, and do not add
words to the bid form. Unauthorized conditions, limitations, or provisions
attached to the bid will be cause for rejection of the bid. If alterations by
erasure or interlineation are made for any reason, explain over such erasure or
interlineation with a signed statement from the bidder.

4.

B.

No telegraphic bid or telegraphic modification of a bid will be considered. No
bids received after the time fixed for receiving them will be considered. Late
bids will be returned to the bidder unopened.

C.

Address bids to the Owner, and deliver to the address given in the invitation to
bid on or before the day and hour set for opening the bids. Enclose each bid in
a sealed envelope bearing the title of the Work, the name of the bidder, and the
date and hour of the bid opening. Submit only the original signed copy of the
bid. It is the sole responsibility of the bidder to see that his bid is received on
time .

BONDS
A.
Bid security in the amount stated in the invitation to bid must accompany each
bid. The successful bidder's security will be retained until he has signed the
Contract and has furnished the required Certificates of Insurance.
B.

The Owner reserves the right to retain the security of all bidders until the
Successful bidder enters into the Contract or until 30 days after bid opening,
Whichever is sooner. Other bid security will be returned as soon as practicable.
If any bidder refuses to enter into a Contract, the Owner may retain his bid
security as liquidated damages but not as a penalty.

C.

Prior to signing the Contract, the Owner may require the successful bidder to
secure and post a Labor and Materials Payment Bond and a Performance Bond,
each in the amount of 100% of the Contract Sum, and each on the form
provided therefore in the Project Manual. Such bonds shall be issued by Surety
acceptable to the Owner. Costs of such bonds are to be included in the bid
amount.

INSTRUCTIONS TO BIDDERS
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5.

EXAMINATION OF DOCUMENTS AND SITE OF WORK
Before submitting a bid, each bidder shall examine the Drawings carefully, shall read
the Specifications and all other propose contract Documents, and shall visit the site of
the Work. Each bidder shall fully inform himself prior to bidding as to existing
conditions and limitations under which the Work is to be performed, and shall include
in his bid a sum to cover the cost of items necessary to perform the Work a set forth in
the proposed Contract Documents. No allowance will be made to a bidder because of
lack of such examination or knowledge. The submission of a bid will be considered as
conclusive evidence that the bidder has made such examination.

6.

PROOF OF COMPETENCY OF BIDDER
A bidder may be required to furnish evidence satisfactory to the Owner that he and his
proposed subcontractors have sufficient means and experience in the types of work
called for to assure completion of the Contract in a satisfactory manner.

7.

WITHDRAWALOFBIDS
A.
A bidder may withdraw his bid, either personally or by written request, at any
time prior to the scheduled time for opening bids.
B.

No bidder may withdraw his bid for a period of thirty calendar days after the
date set for opening thereof, and bids shall be subject to acceptance by the
Owner during this period.

8.

AWARD OR REJECTION OF BIDS
The contract, if awarded, will be awarded to the responsibly bidder who has proposed
the lowest Contract Sum, subject to the Owner's right to reject any or all bids and to
waive informality and irregularity in the bids and in the bidding.

9.

EXECUTION OF AGREEMENT
A.
The form of Agreement which the successful bidder will be required to execute
is included in the Project Manual.
B.

The bidder to whom the Contract is awarded shall, with in fifteen calendar days
after notice is award and receipt of Agreement forms from the Owner, sign and
deliver required copies to the Owner.

C.

At or prior to delivery of the signed Agreement, the bidder to whom the
Contract is awarded shall deliver to the Owner those Certificates of Insurance
required by the Contract Documents and such Payment Bonds and Performance
Bond as are required by the Owner.

D.

Bonds and Certificates of Insurance shall be approved by the Owner before the
successful bidder may proceed with the Work. Failure or refusal to provide
Bonds or Certificates of Insurance in a form satisfactory to the Owner shall
subject the successful bidder to loss of time from the allowable construction
period equal to the time of delay in furnishing the required material.

10. INTREPRETATION OF CONTRACT DOCUMENTS PRIOR TO BIDDING
A.
If any person contemplating submitting a bid for construction of the Work is in
doubt as to the true meaning of any part of the proposed Contract Documents,
or finds discrepancies in or omissions from any part of the proposed Contract
Documents, he may submit to the Architect a written request for interpretation
thereof not later than seven days before bids will be opened. The person
submitting the request shall be responsible for its prompt delivery.
INSTRUCTIONS TO BIDDERS
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B.

Interpretation or correction of proposed Contract Documents will be made only
by addendum and will be mailed or delivered to each general contract bidder of
record . The Owner will be responsible for any other explanations or
interpretations of the proposed Contract Documents.

11. PRE-BID CONFERENCE
A Pre-Bid Conference will be held on November 13, 2000 at 10:00 a.m. at the
Construction Site for the purpose of considering questions posed by bidders. The
conference will be open to general contract and subcontract bidders. The location and
time of the conference will be announced to all general contract bidder of record.
Failure to attend may be cause for rejection of bid.
12. CONSTRUCTION TIME AND LIQUIDATED DAMAGES
A.
The Agreement will include a stipulation that the Work be completed by
August 1, 2001
B.

The agreement will include a stipulation that liquidated damages will be
established in the amount of $500.00 per calendar day for each calendar day
after the agreed completion date that the Work is not fully certified by the
Architect as being Substantially Complete as that stage of completion is defined
in the Conditions of ht Contract
END OF INSTRUCTION TO BIDDERS
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DOCUMENT 00301 - FORM OF BID
PART 1 - GENERAL
SUBMITIED BY:

NAME OF COMPANY

(please print or type)

ATTACHED CERTIFIED OR CASHIER'S CHECK HERE
IF FURNISHED IN LIEU OF A BID BOND
SUBMITTED TO:
Mr. Bruce Shubert
Fort Hays State University
Athletic Association
600 Park Street
Hays, KS 67601

SUBMITTED FOR :
Lewis Field East Stadium Renovation- Phase I
Fort Hays State University
Hays, KS

Sir:
In response to your Notice to Bidders and in compliance with the Instructions to Bidders, the undersigned
herewith submits his offer to provide all labor, materials, equipment, tools of trades and labor, accessories,
appliances, warranties and guarantees and to pay all royalties, fees permits, licenses and applicable taxes
necessary to complete the following construction work:
BASE BID (LUMP SUM):
For Renovation work at Lewis Field East Stadium, Fort Hays State University, Hays, Kansas in accordance
with the Construction Contract Documents as prepared bye the Project ArchitectlEngineer for a total lump
sum price of:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ DOLLARS ($

).

ALTERNATE BIDS AND UNIT PRICES:
The undersigned offer for the Owner's consideration and use the following prices for specific alternate bids
and unit prices. These prices include all costs to the Owner, include those for labor, materials, equipment,
tools of trades and labor, appliances, accessories, warranties, guarantees, royalties , fees permits, licenses,
applicable taxes , insurance, haulage, storage, superintendency, overhead and profit and are to be added to the
above quoted base bid price as noted.
ALTERNATE NO.1:

Aluminum Windows & Aluminum
Entrance Doors installation

ADD ($

).

ALTERNATE NO.

(If described byAddendum):

ADD ($

-J).

UNIT PRICE NO.

(If described by Addendum):

ADDIDEDUCT ($

).

FORM OF BID
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MAJOR SUBCONTRACTORS:

..

The undersigned hereinafter identifies as part of this bid the major subcontractors he proposes to use in the
performance of work under the contract. If the bidder will perform the work of a subcontractor with his own
forces, he must so indicate in the space where the subcontractor would have been listed . For a bid to be
considered responsive, every category must be filled in. Failure to do some may result in the disqualification
of the bid .
If the choice of major subcontractors is dependent upon the combinations of alternates the owner elects to
include as a part of the work, a separate sheet shall be attached to the Form of Bid designating the different
combinations of such major subcontractors.
MECHANICAL CONSTRUCITON: (List only (1) one)
Name
Address
PLUMBING CONSTRUCTION: (List only (1) one)
Name
Address
ELECTRICAL CONSTRUCTION: (List only (1) one)
Name
Address
TIME OF COMPLETION:
The undersigned agrees to have the work of the project of final completion, including all punch list items,
ready for the Project Architect/Engineer's final inspection and the Owner's acceptance, by August 1, 2001
ADDENDA:
The undersigned acknowledges receipt of the following Addenda:
#1 L - ) #2 L - ) #3 L - ) #4 L - ) None L-).
STATE TAX :
The undersigned attests this bidder is not in arrears in taxes due the State of Kansas.
1.
This project has been determined to be exempt from Kansas sales tax, in accordance with the rules of
the Kansas Department of Revenue. The cost of said Tax must be EXCLUDED FROM all Bid and
Contract Prices. Sales tax includes all applicable state, county and city sales taxes . The Owner's
Business Office will provide the Contractor with a copy of the project exemption certificate with the
project number for the contractor and subcontractor's use.
FEDERAL TAX:
The undersigned has included in all quoted prices the cost of federal excise tax on all items of construction and
equipment subject to said tax .
FORM OF BID
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AGREEf\.1ENTS:
The undersigned agrees to the following terms and conditions:
An incomplete bid, or other information not requested which is written on or attached to this From of
1.
Bid, may be cause for rejection of the bid.
2.
A bid may be considered incomplete and non-responsive that does not indicate a price for any
alternate bid or unit price described and identified on the Form of Bid . A typed or printed "no bid"
entered in the space provided for an alternate bid or unit price may lead to the bid being considered
non-responsive and be grounds for rejection of the bid. A typed or printed "no charge" entered in the
space provided for an alternate bid or unit price will be considered valid bid, as will the figure "0 .00".
3.
He has read the Notice to Bidders and the Instructions to Bidders carefully.
The accompanying bid security (bond) (certified check) (cashier's check) in the amount of
4.

5.
6.
7.
8.

_ _ _ _ _ _ _ _ _ _ _ _ _ DOLLARS ($
)
is payable without condition to the State of Kansas, the sum of which it is agreed will be forfeited as
liquidated damages for the delay and extra expense caused the owner if the undersigned fails to
execute the Contract and to furnish the bonds and insurance required by the Construction Contract
Documents.
The Owner reserves the right to reject any or all bids and to waive all technicalities should such
action be deemed to be in the best interest of the Owner.
The Owner reserves the right to accept or reject any or all alternated bids and unit prices.
This bid may not be withdrawn for a period of thirty (30) calendar days following the receipt,
opening and public reading thereof.
Failure to acknowledge receipt of any addendum issued may be cause for a bid rejection.

DECLARATIONS:
The undersigned hereby declares he has carefully examined the Drawings and Specifications, has visited the
actual location of the work, has satisfied himself as to all conditions and understands that, in signing this
Form of Bid, he waives all right to plead any misunderstanding regarding the same and agrees to be bound by
the provisions of said Drawings and Specifications and all statements made therein.
The undersigned proposed to enter into Contract and to furnish and pay for the specified bonds and other
required documents within fifteen (15) working days after award of the contract.
The Undersigned certifies that he does not have any substantial conflict of interest sufficient to influence the
bidding process on this bid. A conflict of substantial interest is one which a reasonable person would think
would compromise the open competitive bid process.

FORM OF BID
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SIGNATURE AND SEAL:
DATED THIS

, 200_.

D.AY OF

LEGAL NAME OF PERSON, FIRM OR CORPORATION
(If bid is

submitted by a
corporation
affix seal here)

MAILING ADDRESS for the above
BY (SIGNATURE)
TELEPHONE NUMBER

FEDERAL EMPLOYERS I.D. NO.

BIDDER'S CONTRACTING IDENTIFICATION NUMBER:
To help facilitate the awarding of the Contract and subsequent payment(s) processes, the bidder gives the
FEIN (Federal Employers Identification Number) or the SSN (Social Security Number) planned for use when
making application for partial for full work compensation. (Use space provided above)
END OF DOCUMENT 00301
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FORM OF AGREEMENT

The Owner has indicated
an intention to use
AlA document AIOI (1997)
"Form of Agreement between
Owner and Contractor"
as part of the Contract Documents
for this work.

FORM OF AGREEMENT
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CONSTRUCTION BOND FORMS

The Owner has indicated
an intention to use
AlA Document 312
"Performance bond and
Payment Bond Fonn"
as part of the Contract Documents
for this work.

CONSTRUCTION BOND FORMS
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GENERAL CONDITIONS

The Owner has indicated an
Intention to use AlA Document A201
"General Conditions of the Contract
for Construction", 1997 edition,
as part of the Contract Documents for this work.
A copy of the referenced AlA Document
is on file at the office of the
Architect. All persons intending to provide
goods or services in connection with the Work
are advised to read and
understand the referenced AlA Document prior
to proceeding.

GENERAL CONDITIONS
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DOCUMENT 00800 - SUPPLEMENTARY CONDITIONS
PART 1- GENERAL
A.

B.

The following supplements modify, change, delete from, or add to the "General Conditions
of the Contract for Construction , "AlA Document AlO 1", 1997 edition . Where any Article
of the General Conditions is modified, or-any Paragraph, Subparagraph, or Clause thereof is
modified or deleted by these Supplementary Conditions, the unaltered provisions of that
Article, Paragraph, Subparagraph, or clause shall remain in effect.
The general Conditions also may be supplemented elsewhere in the contract Documents by
provisions located in, but not necessarily limited to, Division 1 of the Specifications.

1.01

SALES TAX DETERMINATION
A.
Article 28 of the General Conditions shall be supplemented as follows:
1.
This project has been determined to be exempt from Kansas sales tax, in accordance
with the rules of the Kansas Department of Revenue. The cost of said Tax must be
EXCLUDED FROM all Bid and Contract Prices. Sales tax includes all applicable
state, county and city sales taxes. The Owner's business Office will provide the
Contractor with a copy of the project exemption certificate with the project number
for the contractor 's and subcontractor' use.

1.02
A.

ADDITIONAL CONDITIONS
The following Articles are additional or modified conditions of the construction contract:
1.
Article 47. Insurance
2.
Article 48. Liquidated Damages.

47.

INSURANCE
A.
The Contractor shall not commence work under this Contract until the Contractor has
obtained all the insurance required under this Article and such insurance has been approved
by the Owner under the terms of this agreement. The Contractor shall no allow any
subcontractor to commence work on the subcontract until the insurance required of the
subcontractor has been so obtained and approve.
Companies providing insurance coverage must be authorized to transact the business of
insurance in Kansas as an authorized insurer or eligible "non-admitted" insurer in
accordance with K.S.A. 40-214 and K.S.A. 40-246e, respectively. Automobile liability and
workers compensation insurance coverage must be obtained from insurers that are
"authorized" to transact the business of insurance in Kansas pursuant to K.S.A. 40-3103 and
K.S.A . 44-532, respectively.
B.

Lewis Field

The Contractor shall procure and maintain at its expense, from the date of the Contractor's
receipt of a Notice to Proceed until acceptance of the entire work by the Owner, the following
insurance:
1.
Worker 's compensation insurance for the Contractor, all partners and employees
working on the project. The Contractor shall require all subcontractors to provide
workmen's compensation for themselves, their partners and employees to be
engaged in such work unless the subcontractor's employees are covered by the
Contractor's worker's compensation coverage. The Contractor and all
subcontractors shall include employers liability coverage with a one hundred
thousand dollars ($100,000) limit for each accident ; disease-policy limit ; and
disease-each employee limit.
2.
Commercial general liability insurance , in an amount not less than five hundred
thousand dollars ($500,000) each occurrence for bodily injury and property damage,
a general aggregate of one million dollars and a projects-eompleted operations
SUPPLEMENTARY CONDITIONS
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3.

C.

D.

E.
F.

G.

48.

aggregate of one million dollars ($1,000 ,000). Commercial general liability shall
include the following coverage: operations, broad form property damage;
completed operation; independent contractor and contractual.
Automobile liability insurance in an amount not less than five hundred thousand
dollar ($500 ,000) for bodily injury and for property damage combined. Said
coverage shall cover all owned, non-owned or hired vehicles of the contractor.

Scope of insurance and special hazards: The insurance provided under paragraph B above
shall provide protection for the contractor and his subcontractors against damage claims
which may arise from operations under this Contract, whether such operations be by the
insured or by anyone directly or indirectly employed by him, and also against any of the
following special hazards which may be encountered in the performance of work under this
Contract such as but not limited to: Basting, explosion, collapse, underground, rigging and
hoisting, railroad protective, elevators, and hoist.
All risk installation floater: For this project, the principal contractor shall procure and
maintain all risk installation floater insurance to include theft to protect the mutual interest
of the owner and the contractor in an amount of one hundred percent (100%) of the contract
price. No other contractor is required to carry the all risk installation floater insurance on
this project. The insurance is to apply form the contractor's receipt of a purchase order until
acceptance of the entire work by the owner.
The principal contractor's property coverage shall name the Owner and al contractor and lor
subcontractors performing work on the project as additional isureds.
Subcontractors' insurance: The contractor shall either (1) require each of his subcontractors
to procure and maintain during the life of his subcontract commercial general liability
insurance and automobile liability insurance of the type and in the same amount specified in
the preceding paragraphs; or (2) insure the activities of his subcontractors in his own
policies.
Proof of insurance: The Contractor shall furnish the Owner with certificates showing the
types, amounts, special coverage, effective dates and dates of expiration of policies . Such
certificates shall provide the insurance company endeavor to give thirty (30) days notice of
policy cancellation to the certificate holder.

LIQUIDATED DAMAGES
A.
The Owner shall be entitled to liquidated damages to cover the costs of alternate facilities,
extra observation, the salaried of contingent forces and other expenses incurred b the Owner
due to delays in the completion of the work caused by the Contractor.
Liquidated damages shall be assessed in an amount per day as indicated below for each
calendar day between the adjusted contract completion date and the date of substantial
completion of the project. After substantial completion if final project completion is not
achieved priority the adjusted contract completion date the Contractor shall pa for the
Architect/Engineer's services, : see Document D, Article 23K. The above amounts shall be
deducted form the contract by contract change order prior to final payment. Such change
order will not require approval of the contractor
B.
C.

Liquidated damages are established at the rat of Five Hundred ($500 .00) Dollars per
calendar day.
For projects under $500,000 ·the liquidated damages amount in subsection (B) will be
assessed from the adjusted contract completion date until the date of final project completion.
End of document 00800
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SECTION 01100 - SUMMARY
PART 1 - GENERAL

i .1
A.

1.2
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
WORK COVERED BY CONTRACT DOCUMENTS
Project Identification: Project consists of General Renovation of 1 & 2 story spaces, Lewis Field East
Stadium. Project included general construction, window replacment, electrical, mechanical, and
plumbing work.
1.
Project Location: Fort Hays State University, Hays, KS.
2.
Owner: Fort Hays State University, Athletic Association

B.

Architect Identification: The Contract Documents, dated October 2000, were prepared for Project by
Office of Facilities Planning, Fort Hays State University, 600 Park Street.

C.

Project Coordinator: Troy Steiner has been appointed by Owner to serve as Project Coordinator.

A.

CONTRACT
Project will be constructed under a general construction contract.
1.
Lewis Field East Stadium Renovation - Phase I

A.

WORK SEQUENCE
The Work shall be conducted in 1 phase.
1.
Work of this phase shall be substantially complete and ready for occupancy by August 1, 2000.

1.3

1.4

1.5
A.

1.6
A.

USE OF PREMISES
General: Contractor shall have full use of premises for construction operations, including use of Project
site, during construction period. Contractor's use of premises is limited only by Owner's right to
perform work or to retain other contractors on portions of Project.
OWNER-FURNISHED PRODUCTS
Owner will furnish equipment as noted on the drawings. The Work includes providing support systems
to receive Owner's equipment and plumbing, mechanical, and electrical connections.
.
1.
Owner will arrange for and deliver Shop Drawings, Product Data, and Samples to Contractor.
2.
Owner will arrange and pay for delivery of Owner-furnished items according to Contractor's
Construction Schedule.
3.
After delivery, Owner will inspect delivered items for damage. Contractor shall be present for
and assist in Owner's inspection.
4.
If Owner-furnished items are damaged, defective, or missing, Owner will arrange for
replacement.
5.
Owner will furnish Contractor the earliest possible delivery date for Owner-furnished products.
Using Owner-furnished earliest possible delivery dates, Contractor shall designate delivery dates
of Owner-furnished items in Contractor's Construction Schedule.
6
Contractor shall review Shop Drawings, Product Data, and Samples and return them to Architect
noting discrepancies or anticipated problems in use of product.
7
Contractor is responsible for protecting Owner-furnished items from damage during storage and
handling, including damage from exposure to the elements.
8
If Owner-furnished items are damaged as a result of Contractor's operations, Contractor shall
repair or replace them.
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1.7
A.

B.

SPECIFICATION FORMATS AND CONVENTIONS
Specification Format: The Specifications are organized into Divisions and Sections using the 16division format and CSI/CSC's "MasterFonnat" numbering system .
1.
Section Identification: The Specifications use section numbers and titles to help crossreferencing in the Contract Documents. Sections in the Project Manual are in numeric sequence;
however, the sequence is incomplete. Consult the table of contents at the beginning of the Project
Manual to determine numbers and names of sections in the Contract Documents.
Specification Content: The Specifications use certain conventions for the style of language and the
intended meaning of certain terms, words, and phrases when used in particular situations. These
conventions are as follows:
1.
Abbreviated Language: Language used in the Specifications and other Contract Documents is
abbreviated. Words and meanings shall be interpreted as appropriate. Words implied, but not
stated, shall be inferred as the sense requires. Singular words shall be interpreted as plural, and
plural words shall be interpreted as singular where applicable as the context of the Contract
Documents indicates.
2.
Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for clarity to
describe responsibilities that must be fulfilled indirectly by Contractor or by others when so
noted.
a.
The words "shall," "shall be," or "shall comply with," depending on the context, are
implied where a colon (:) is used within a sentence or phrase.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 01100
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SECTION 01140 - WORK RESTRICTIONS
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

B.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this' Section.
USE OF PREWSES
Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of site beyond
areas in which the Work is indicated.
1.
Limits: Confine constructions operations to areas of work noted on drawings.
Owner Occupancy: Allow for Owner occupancy of site and use by the public.
2.
3.
Driveways and Entrances: Keep driveways and entrances serving premises clear and available to
Owner, Owner's employees, and emergency vehicles at all times. Do not use these areas for
parking or storage of materials.
a.
Schedule deliveries to minimize use of driveways and entrances.
b.
Schedule deliveries to minimize space and time requirements for storage of materials and
equipment on-site.
Use of Existing Building: Maintain existmg building in a weathertight condition throughout
construction period. Repair damage caused by construction operations. Protect building and its
occupants during construction period.
OCCUPANCY REQUIREMENTS
Full Owner Occupancy: Owner will occupy site and existing building during entire construction period.
Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.
Perform the Work so as not to interfere with Owner's operations.
Partial Owner Occupancy: Owner reserves the right to occupy and to place and install equipment in
completed areas of building, before Substantial Completion, provided such occupancy does not interfere
with completion of the Work. Such placement of equipment and partial occupancy shall not constitute
acceptance of the total Work.
1.
Architect will prepare a Certificate of Substantial Completion for each specific portion of the
Work to be occupied before Owner occupancy.
2.
Before partial Owner occupancy, mechanical and electrical systems shall be fully operational,
and required tests and inspections shall be successfully completed. On occupancy, Owner will
provide, operate, and maintain mechanical and electrical systems serving occupied portions of
building.
3.
On occupancy, Owner will assume responsibility for maintenance and custodial service for
occupied portions of building.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)
END OF SECTION 01140
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SECTION 01230 - ALTERNATES
PART 1- GENERAL
1.1

A.
1.2

A.
1.3

A.

1.4

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections , apply to this Section.
SUMMARY
This Section includes administrative and procedural requirements for alternates.
DEFINITIONS
Alternate: An amount proposed by bidders and stated on the Bid Form for certain work defined in the
Bidding Requirements that may be added to or deducted from the Base Bid amount if Owner decides to
accept a corresponding change either in the amount of construction to be completed or in the products,
materials, equipment, systems, or installation methods described in the Contract Documents.
1.
The cost or credit for each alternate is the net addition to or deduction from the Contract Sum to
incorporate alternate into the Work. No other adjustments are made to the Contract Sum.
PROCEDURES
Coordination: Modify or adjust affected adjacent work as necessary to completely integrate work of
the alternate into Project.
1.
Include as part of each alternate, miscellaneous devices, accessory objects, and similar items
incidental to or required for a complete installation whether or not indicated as part of alternate.

B.

Notification: Immediately following award of the Contract, notify each party involved, in writing, of
the status of each alternate. Indicate if alternates have been accepted, rejected, or deferred for later
consideration. Include a complete description of negotiated modifications to alternates.

C.

Execute accepted alternates under the same conditions as other work of the Contract.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION
3.1

A.

SCHEDULE OF ALTERNATES
Alternate provides for the removal and replacement of entrance doors & aluminum windows, as noted
on drawings.

END OF SECTION 01230
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SECTION 01250 - CONTRACT MODIFICATION PROCEDURES
PART 1 - GENERAL

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section specifies administrative and procedural requirements for handling and processing Contract
modifications.

1.1

1.2

B.

1.3

A.

1.4

A.

B.

Related Sections include the following:
1.
Division 1 Section "Product Requirements" for administrative procedures for handling requests
for substitutions made after Contract award.
MINOR CHANGES IN THE WORK
Architect will issue supplemental instructions authorizing Minor Changes in the Work, not involving
adjustment to the Contract Sum or the Contract Time, on "Architect's Supplemental Instructions."
Form.
PROPOSAL REQUESTS
Owner-Initiated Proposal Requests: Architect will issue a detailed description of proposed changes in
the Work that may require adjustment to the Contract Sum or the Contract Time. If necessary, the
description will include supplemental or revised Drawings and Specifications.
1.
Proposal Requests issued by Architect are for information only. Do not consider them
instructions either to stop work in progress or to execute the proposed change.
2.
Within 20 days after receipt of Proposal Request, submit a quotation estimating cost adjustments
to the Contract Sum and the Contract Time necessary to execute the change.
a.
Include a list of quantities of products required or eliminated and unit costs, with total
amount of purchases and credits to be made. If requested, furnish survey data to
substantiate quantities.
b.
Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade
discounts.
c.
Include an updated Contractor's Construction Schedule that indicates the effect of the
change, including, but not limited to, changes in activity duration, start and finish times,
and activity relationship. Use available total float before requesting an extension of the
Contract Time.
Contractor-Initiated Proposals: If latent or unforeseen conditions require modifications to the Contract,
Contractor may propose changes by submitting a request for a change the Architect.
1.
Include a statement outlining reasons for the change and the effect of the change on the Work.
Provide a complete description of the proposed change. Indicate the effect of the proposed
change on the Contract Sum and the Contract Time.
2.
Include a list of quantities of products required or eliminated and unit costs, with total amount
of purchases and credits to be made. If requested, furnish survey data to substantiate quantities.
3.
Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts .
4.
Include an updated Contractor's Construction Schedule that indicates the effect of the change,
including, but not limited to, changes in activity duration, start and finish times, and activity
relationship. Use available total float before requesting an extension of the Contract Time.
5.
Comply with requirements in Division 1 Section "Product Requirements" if the proposed change
requires substitution of one product or system for product or system specified.
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1.5
A.

1.7

CHANGE ORDER PROCEDURES
On Owner's approval of a Proposal Request, Architect will issue a Change Order for signatures of
Owner and Contractor on form provided by owner.
CONSTRUCTION CHANGE DIRECTIVE

A.

Construction Change Directive: Architect may issue a Construction Change Directive on form
provided by architect. Construction Change Directive instructs Contractor to proceed with a change in
the Work, for subsequent inclusion in a Change Order.
1.
Construction Change Directive contains a complete description of change in the Work. It also
designates method to be followed to determine change in the Contract Sum or the Contract
Time.

B.

Documentation: Maintain detailed records on a time and material basis of work required by the
Construction Change Directive.
1.
After completion of change, submit an itemized account and supporting data necessary to
substantiate cost and time adjustments to the Contract.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01250
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SECTION 01290 - PAYMENT PROCEDURES
PART 1 - GENERAL
1.1
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections , apply to this Section.

A.

SUMMARY
This Section specifies administrative and procedural requirements necessary to prepare and process
Applications for Payment.

1.2

B.

1.3
A.

1.4
A.

B.

Related Sections include the following:
1.
Division 1 Section "Contract Modification Procedures" for administrative procedures for
handling changes to the Contract.
2.
Division 1 Section "Construction Progress Documentation" for administrative requirements
governing preparation and submittal of Contractor's Construction Schedule and Submittals
Schedule.
DEFINITIONS
Schedule of Values : A statement furnished by Contractor allocating portions of the Contract Sum to
various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.
SCHEDULE OF VALUES
Coordination: Coordinate preparation of the Schedule of Values with preparation of Contractor's
Construction Schedule.
1.
Correlate line items in the Schedule of Values with other required administrative forms and
schedules, including the following:
a.
Application for Payment forms with Continuation Sheets.
b.
Submittals Schedule.
2.
Submit the Schedule of Values to Architect at earliest possible date but no later than seven days
before the date scheduled for submittal of initial Applications for Payment.
3.
Subschedules: Where the Work is separated into phases requiring separately phased payments,
provide subschedules showing values correlated with each phase of payment.
Format and Content: Use the Project Manual table of contents as a guide to establish line items for the
Schedule of Values. Provide at least one line item for each Specification Section.
1.
Identification: Include the following Project identification on the Schedule of Values:
a.
Project name and location.
b.
Name of Architect.
c.
Architect's project number.
d.
Contractor's name and address.
e.
Date of submittal.
2.
Arrange the Schedule of Values in tabular form with separate columns to indicate the following
for each item listed:
a.
Related Specification Section or Division.
b.
Change Orders (numbers) that affect value.
c
Dollar value.
1)
Percentage of the Contract Sum to nearest one-hundredth percent, adjusted to total
100 percent.
3.
Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of
Applications for Payment and progress reports. Coordinate with the Project Manual table of
contents. Provide several line items for principal subcontract amounts, where appropriate.
4.
Round amounts to nearest whole dollar; total shall equal the Contract Sum.
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5.

6.
7.

9.

1.5
A.

Provide a separate line item in the Schedule of Values for each part of the Work where
Applications for Payment may include materials or equipment purchased or fabricated and
stored, but not yet installed.
a.
Differentiate between items stored on-site and items stored off-site. Include evidence of
insurance or bonded warehousing if required.
Provide separate line items in the Schedule of Values for initial cost of materials, for each
subsequent stage of completion, and for total installed value of that part of the Work.
Each item in the Schedule of Values and Applications for Payment shall be complete . Include
total cost and proportionate share of general overhead and profit for each item.
a.
Temporary facilities and other major cost items that are not direct cost of actual work-inplace may be shown either as separate line items in the Schedule of Values or distributed
as general overhead expense, at Contractor's option.
Schedule Updating: Update and resubmit the Schedule of Values before .the next Applications
for Payment when Change Orders or Construction Change Directives result in a change in the
Contract Sum.

APPLICATIONS FOR PAYMENT
Each Application for Payment shall be consistent with previous applications and payments as certified
by Architect and paid for by Owner.
1.
Initial Application for Payment, Application for Payment at time of Substantial Completion, and
final Application for Payment involve additional requirements.

B.

Payment Application Times : The date for each progress payment is indicated in the Agreement between
Owner and Contractor. The period of construction Work covered by each Application for Payment is
the period indicated in the Agreement.

C.

Payment Application Times: The date for each progress payment is the 15th day of each month. The
period covered by each Application for Payment starts on the day following the end of the preceding
period and ends 15 days before the date for each progress payment.

D.

Payment Application Forms: Use AlA Document G702 and AlA Document G703 Continuation Sheets
as form for Applications for Payment.

E.

Payment Application Forms: Use forms provided by Owner for Applications for Payment.
copies are included at end of this Section.

F.

Application Preparation: Complete every entry on form. Notarize and execute by a person authorized to
sign legal documents on behalf of Contractor. Architect will return incomplete applications without
action.
1.
Entries shall match data on the Schedule of Values and Contractor's Construction Schedule. Use
updated schedules if revisions were made.
2.
Include amounts of Change Orders and Construction Change Directives issued before last day of
construction period covered by application.

G.

Transmittal: Submit 3 signed and notarized original copies of each Application for Payment to
Architect by a method ensuring receipt within 24 hours . One copy shall include waivers of lien and
similar attachments if required.
1.
Transmit each copy with a transmittal form listing attachments and recording appropriate
information about application.

H.

Initial Application for Payment: Administrative actions and submittals that must precede or coincide
with submittal of first Application for Payment include the following:
1.
List of subcontractors.
2.
Schedule of Values.

Sample
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3.
4.

Contractor's Construction Schedule (preliminary if not final) .
List of Contractor's staff assignments.

I.

Application for Payment at Substantial Completion: After issuing the Certificate of Substantial
Completion, submit an Application for Payment showing 100 percent completion for portion of the
Work claimed as substantially complete.
1.
Include documentation supporting claim that the Work is substantially complete and a statement
showing an accounting of changes to the Contract Sum.
2.
This application shall reflect Certificates of Partial Substantial Completion issued previously for
Owner occupancy of designated portions of the Work.

J.

Final Payment Application: Submit final Application for Payment with releases and supporting
documentation not previously submitted and accepted, including, but not limited, to the following:
1.
Evidence of completion of Project closeout requirements.
2.
AlA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
3.
AlA Document G706A, "Contractor's Affidavit of Release of Liens. "
4.
AlA Document G707, "Consent of Surety to Final Payment."

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01290
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION
PART 1 - GENERAL
1.1
A.

1.2
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections , apply to this Section.
SUMMARY
This Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:
1.
General project coordination procedures.
2.
Conservation.
3.
Coordination Drawings.
4.
Administrative and supervisory personnel.
5.
Project meetings.

B.

Each contractor shall participate in coordination requirements. Certain areas of responsibility will be
assigned to a specific contractor.

C.

Related Sections: .The following Sections contain requirements that relate to this Section:
1.
Division 1 Section "Construction Progress Documentation" for preparing and submitting the
Contractor's Construction Schedule.
2.
Division 1 Section "Execution Requirements" for procedures for coordinating general installation
and field-engineering services, including establishment of benchmarks and control points.
3.
Division 1 Section "Closeout Procedures" for coordinating Contract closeout.

1.3
A.

COORDINATION
Coordination: Coordinate construction operations included in various Sections of the Specifications to
ensure efficient and orderly installation of each part of the Work. Coordinate construction operations,
included in different Sections, that depend on each other for proper installation, connection, and
operation.
1.
Schedule construction operations in sequence required to obtain the best results where
installation of one part of the Work depends on installation of other components, before or after
its own installation.
2.
Coordinate installation of different components with other contractors to ensure maximum
accessibility for required maintenance, service, and repair.
3.
Make adequate provisions to accommodate items scheduled for later installation.

B.

If necessary, prepare memoranda for distribution to each party involved, outlining special procedures
required for coordination. Include such items as required notices, reports, and list of attendees at
meetings.
1.
Prepare similar memoranda for Owner and separate contractors if coordination of their Work is
required.

C.

Administrative Procedures: Coordinate scheduling and timing of required administrative procedures
with other construction activities and activities of other contractors to avoid conflicts and to ensure
orderly progress of the Work. Such administrative activities include, but are not limited to, the
following:
1.
Preparation of Contractor's Construction Schedule.
2.
Preparation of the Schedule of Values.
3.
Installation and removal of temporary facilities and controls.
4.
Delivery and processing of submittals.
5.
Progress meetings.
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6.
1.4
A.

1.5
A.

1.6
A.

B.

Project closeout activities.

SUBMITI'ALS
Coordination Drawings: Prepare Coordination Drawings if limited space availability necessitates
maximum utilization of space for efficient installation of different components or if coordination is
required for installation of products and materials fabricated by separate entities.
1.
Indicate relationship of components shown on separate Shop Drawings.
2.
Indicate required installation sequences.
3.
Refer to Division 15 Section "Basic Mechanical Materials and Methods" and Division 16 Section
"Basic Electrical Materials and Methods" for specific Coordination Drawing requirements for
mechanical and electrical installations.
ADMINISTRATIVEAND SUPERVISORY PERSONNEL
General: In addition to Project superintendent, provide other administrative and supervisory personnel
as required for proper performance of the Work.
1.
Include special personnel required for coordination of operations with other contractors.
PROJECT MEETINGS
General: Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
1.
Attendees: Inform participants and others involved, and individuals whose presence is required,
of date and time of each meeting. Notify Owner and Architect of scheduled meeting dates and
times.
2.
Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.
3.
Minutes: Record significant discussions and agreements achieved. Distribute the meeting
minutes to everyoneconcerned, including Owner and Architect, within [3] <Insert number> days
of the meeting.
Preconstruction Conference: Schedule a preconstruction conference before starting construction, at a
time convenient to Owner and Architect, but no later than 15 days after execution of the Agreement.
Hold the conference at Project site or another convenient location. Conduct the meeting to review
responsibilities and personnel assignments.
1.
Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor
and its superintendent; major subcontractors; manufacturers; suppliers; and other concerned
parties shall attend the conference. All participants at the conference shall be familiar with
Project and authorized to conclude matters relating to the Work.
2.
Agenda: Discuss items of significance that could affect progress, including the following:
a.
Tentative construction schedule.
b.
Phasing.
c.
Designation of responsible personnel.
d.
Procedures for processing field decisions and Change Orders.
e.
Procedures for processing Applications for Payment.
f.
Distribution of the Contract Documents.
g.
Submittal procedures.
h
Preparation of Record Documents.
i.
Use of the premises.
j.
Responsibilityfor temporary facilities and controls.
k.
Parking availability.
.
1.
Office, work, and storage areas.
m.
Equipment deliveries and priorities.
n.
Security.
o.
Progress cleaning.
p.
Working hours.
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C.

Progress Meetings: Conduct progress meetings at monthly intervals. Coordinate dates of meetings with
preparation of payment requests.
1.
Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor,
supplier, and other entity concerned with current progress or involved in planning, coordination,
or performance of future activities shall be represented at these meetings. All participants at the
conference shall be familiar with Project and authorized to conclude matters relating to the
Work.
2.
Agenda: Review and correct or approve minutes of previous progress meeting. Review other
items of significance that could affect progress. Include topics for discussion as appropriate to
status of Project.
a.
Contractor's Construction Schedule: Review progress since the last meeting. Determine
whether each activity is on time, ahead of schedule, or behind schedule, in relation to
Contractor's Construction Schedule. Determine how construction behind schedule will be
expedited; secure commitments from parties involved to do so. Discuss whether schedule
revisions are required to ensure that current and subsequent activities will be completed
within the Contract Time.
b.
Review present and future needs of each entity present, including the following:
1)
Interface requirements.
2)
Sequence of operations.
3)
Status of submittals.
4)
Off-site fabrication.
5)
Quality and work standards.
6)
Change Orders.
7)
Documentation of information for payment requests.
3.
Reporting: Distribute minutes of the meeting to each party present and to parties who should
have been present. Include a brief summary, in narrative form, of progress since the previous
meeting and report.
a.
Schedule Updating: Revise Contractor's Construction Schedule after each progress
meeting where revisions to the schedule have been made or recognized. Issue revised
schedule concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01320 - CONSTRUCTION PROGRESS DOCUMENTAnON
PART 1 - GENERAL

i.l
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this -Section.

Sillv1MARY

1.2
A.

This Section includes administrative and procedural requirements for documenting the progress of
construction during performance of the Work, including the following:
1.
Contractor's Construction Schedule.
2.
Submittals Schedule.

B.

Related Sections include the following :
1.
Division 1 Section "Payment Procedures" for submitting the Schedule of Values.
2.
Division 1 Section "Project Management and Coordination" for submitting and distributing
meeting and conference minutes .
3.
Division 1 Section "Submittal Procedures" for submitting schedules and reports.
4.
Division 1 Section "Quality Requirements" for submitting a schedule of tests and inspections.
5.
Division 1 Section "Closeout Procedures" for submitting photographic negatives as Project
Record Documents at Project closeout.

1.3
A.

DEFINITIONS
Activity: A discrete part of a project that .can be identified for planning, scheduling, monitoring, and
controlling the construction project. Activities included in a construction schedule consume time and
resources.
1.
Critical activities are activities on the critical path. They must start and finish on the planned
early start and finish times .
2.
Predecessor activity is an activity that must be completed before a given activity can be started.

B.

CPM: Critical path method, which is a method of planning and scheduling a construction project where
activities are arranged based on activity relationships. Network calculations determine when activities
can be performed and the critical path of Project.

C.

Critical Path: The longest continuous chain of activities through the network schedule that establishes
the minimum overall Project duration and contains no float.

D.

Event: The starting or ending point of an activity.

E.

Float: The measure of leeway in starting and completing an activity.
1.
Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a jointly
owned, expiring Project resource available to both parties as needed to meet schedule milestones
and Contract completion date.
2.
Free float is the amount of time an activity can be delayed without adversely affecting the early
start of the following activity.
3.
Total float is the measure of leeway in starting or completing an activity without adversely
affecting the planned Project completion date.

F.

Fragnet: A partial or fragmentary network that breaks down activities into smaller activities for greater
detail.

G.

Major Area: A story of construction, a separate building, or a similar significant construction element.
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H.

Milestone: A key or critical point in time for reference or measurement.

I.

Network Diagram:
relationships.

1.4
A.

A graphic diagram of a network schedule, showing activities and activity

COORDINATION
Coordinate preparation and processing of schedules and reports with performance of construction
activities and with scheduling and reporting of separate contractors.

B.

Coordinate Contractor's Construction Schedule with the Schedule of Values, list of subcontracts,
Submittals Schedule, progress reports, payment requests, and other required schedules and reports .
1.
Secure time commitments for performing critical elements of the Work from parties involved.
2.
Coordinate each construction activity in the network with other activities and schedule them in
proper sequence.

C.

Auxiliary Services: Cooperate with photographer and provide auxiliary services requested, including
access to Project site and use of temporary facilities including temporary lighting.

PART 2 -PRODUCTS
2.1
A.

CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
General: Prepare network diagrams using AON (activity-on-node) format,

B.

Preliminary Network Diagram: Submit diagram within 14 days of date established for the Notice of
Award. Outline significant construction activities for the first 60 days of construction. Include skeleton
diagram for the remainder of the Work and a cash requirement prediction based on indicated activities.

C.

CPM Schedule: Prepare Contractor's Construction Schedule using a CPM network analysis diagram.
1.
Develop network diagram in sufficient time to submit CPM schedule so it can be accepted for use
no later than 30 days after date established for the Notice of Award.
2.
Use "one workday" as the unit of time.

D.

CPM Schedule Preparation: Prepare a list of all activities required to complete the Work. Using the
preliminary network diagram, prepare a skeleton network to identify probable critical paths.
1. . Activities: Indicate the estimated time duration, sequence requirements, and relationship of each
activity in relation to other activities. Include estimated time frames for the following activities:
Delivery.
a.
b.
Fabrication.
c.
Installation.
2.
Format: Mark the critical path . Locate the critical path near center of network; locate paths with
most float near the edges.

E.

Initial Issue of Schedule: Prepare initial network diagram from a list of straight "early start-total float"
sort. Identify critical activities. Prepare tabulated reports showing the following:
1.
Contractor or subcontractor and the Work or activity.
2.
Description of activity.
3.
Immediate preceding and succeeding activities.
4.
Early and late start dates.
5.
Early and late finish dates.
6.
Total float or slack time.
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F.

Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports showing
the following:
1.
Identification of activities that have changed.
2.
Changes in early and late start dates.
3.
Changes in early and late finish dates.
4.
Changes in the critical path.
5.
Changes in total float or slack time.
6.
Changes in the Contract Time.

PART 3 - EXECUTION
3.1
A.

B.

CONTRACTOR'S CONSTRUCTION SCHEDULE
Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect actual
construction progress and activities. Issue schedule one week before each regularly scheduled progress
meeting.
1.
Revise schedule immediately after each meeting or other activity where revisions have been
recognized or made. Issue updated schedule concurrently with the report of each such meeting.
2.
As the Work progresses, indicate Actual Completion percentage for each activity.
Distribution: Distribute copies of approved schedule to Architect, Owner, separate contractors, testing
and inspecting agencies, and other parties identified by Contractor with a need-to-know schedule
responsibility.
1.
When revisions are made, distribute updated schedules to the same parties and post in the same
locations. Delete parties from distribution when they have completed their assigned portion of
the Work and are no longer involved in performance of construction activities.

END OF SECTION 01320
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SECTION 01330 - SUBMTITAL PROCEDURES
PART 1 - GENERAL

A.

RELATED DOCUlv1ENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections , apply to this -Section.

A.

SUMMARY
This Section includes administrative and procedural requirements for submitting Shop Drawings,
Product Data, Samples, and other miscellaneous submittals.

1.1

1.2

B.

1.3
A.

B.

1.4
A.

Related Sections include the following:
1.
Division 1 Section "Payment Procedures" for submitting Applications for Payment.
2.
Division 1 Section "Project Management and Coordination" for submitting Coordination
Drawings.
3.
Division 1 Section "Construction Progress Documentation" for submitting schedules and reports,
including Contractor's Construction Schedule and the Submittals Schedule.
4.
Division 1 Section "Quality Requirements" for submitting test and inspection reports and for
erecting mockups.
5.
Division 1 Section "Closeout Procedures" for submitting warranties Project Record Documents
and operation and maintenance manuals.
DEFINITIONS
Action Submittals: Written and graphic information that requires Architect's responsive action.
Informational Submittals: Written information that does not require Architect's approval. Submittals
may be rejected for not complying with requirements.
SUBMTITAL PROCEDURES
General: Electronic copies of CAD Drawings of the Contract Drawings will [not] be provided by
Architect for Contractor's use in preparing submittals.

B.

Coordination: Coordinate preparation and processing of submittals with performance of construction
activities.
1.
Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and
related activities that require sequential activity.
2.
Coordinate transmittal of different types of submittals for related parts of the Work so processing
will not be delayed because of need to review submittals concurrently for coordination.
a.
Architect reserves the right to withhold action on a submittal requiring coordination with
other submittals until related submittals are received.

C.

Submittals Schedule: Comply with requirements in Divis ion 1 Section "Construction Progress
Documentation" for list of submittals and time requirements for scheduled performance of related
construction activities.

D.

Processing Time: Allow enough time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Architect's receipt of submittal.
1.
Initial Review: Allow 10 days for initial review of each submittal. Allow additional time if
processing must be delayed to permit coordination with subsequent submittals. Architect will
advise Contractor when a submittal being processed must be delayed for coordination.
2.
Concurrent Review: Where concurrent review of submittals by Architect's consultants, Owner,
or other parties is required, allow 15 days for initial review of each submittal.
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3.

4.
5.
6.

Direct Transmittal to Consultant: Where the Contract Documents indicate that submittals may
be transmitted directly to Architect's consultants, provide duplicate copy of transmittal to
Architect. Submittal will be returned to Architect before being returned to Contractor.
If intermediate submittal is necessary, process it in same manner as initial submittal .
Allow 10 days for processing each resubmittal .
No extension of the Contract Time will be authorized because of failure to transmit submittals
enough in advance of the Work to permit processing.

E.

Identification: Place a permanent label or title block on each submittal for identification.
1.
Indicate name of finn or entity that prepared each submittal on label or title block.
2.
Provide a space approximately 4 by 5 inches on label or beside title block to record Contractor's
review and approval markings and action taken by Architect.
3.
Include the following information on label for processing and recording action taken:
a.
Project name.
b.
Date.
c.
Name and address of Contractor.
d.
Name and address of subcontractor.
e.
Number and title of appropriate Specification Section.

F.

Deviations: Highlight, encircle , or otherwise identify deviations from the Contract Documents on
submittals.

G.

Additional Copies: Unless additional copies are required for final submittal, and unless Architect
observes noncompliance with provisions of the Contract Documents, initial submittal may serve as final
submittal.
1.
Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to
Architect.
2.
Additional copies submitted for maintenance manuals will be marked with action taken and will
be returned.

H.

Transmittal: Package each submittal individually and appropriately for transmittal and handling.
Transmit each submittal using a transmittal form. Architect will discard submittals received from
sources other than Contractor.
1.
Transmittal Form: Provide locations on form for the following information:
a.
Project name.
b.
Date.
c.
Destination (To:).
d.
Source (From:).
e.
Names of subcontractor, manufacturer, and supplier.
f.
Category and type of submittal.
g.
Remarks.
h.
Signature of transmitter.

I.

Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators,
installers, authorities having jurisdiction, and others as necessary for performance of construction
activities. Show distribution on transmittal forms.

1.

Use for Construction: Use only final"submittals with mark indicating action taken by Architect in
connection with construction.
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PART 2 - PRODUCTS
2.1

A.

ACTION SUBMITIALS
General: Prepare and submit Action Submittals required by individual Specification Sections.
1.
Number of Copies: Submit three copies of each submittal, unless otherwise indicated. Architect
will return two copies. Mark up and retain one returned copy as a Project Record Document.
2.
Number of Copies: Submit copies of each submittal, as follows , unless otherwise indicated:
a.
Final Submittal: Submit three copies , unless copies are required for operation and
maintenance manuals. Architect will retain two copies; remainder will be returned.
Mark up and retain one returned copy as a Project Record Document.

B.

Product Data: Collect information into a single submittal for each element of construction and type of
product or equipment.
1.
If information must be specially prepared for submittal because standard printed data are not
suitable for use, submit as Shop Drawings, not as Product Data.
2.
Mark each copy of each submittal to show which products and options are applicable.
3.
Include the following information, as applicable:
a.
Manufacturer's written recommendations.
b.
Manufacturer's product specifications.
c.
Manufacturer's installation instructions.
d.
Standard color charts.
e.
Manufacturer's catalog cuts.
f.
Wiring diagrams showing factory-installed wiring.
g.
Printed performance curves.
h.
Operational range diagrams.
i.
Mill reports.
j.
Standard product operating and maintenance manuals.
k.
Compliance with recognized trade association standards.
1.
Compliance with recognized testing agency standards.
m.
Application of testing agency labels and seals.
n.
Notation of coordination requirements.

C.

Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop
Drawings on reproductions of the Contract Documents or standard printed data.
1.
Preparation: Include the following information, as applicable:
a.
Dimensions.
b.
Identification of products.
c.
Fabrication and installation drawings.
d.
Roughing-in and setting diagrams.
e.
Wiring diagrams showing field-installed wiring, including power, signal, and control
wiring.
f.
Shopwork manufacturing instructions.
g.
Templates and patterns.
h.
Schedules.
i.
Design calculations.
j.
Compliance with specified standards.
k.
Notation of coordination requirements.
1.
Notation of dimensions established by field measurement.
2.
Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring.
3.
Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings
on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger than 24 by 36 inches (750 by
1000 mm).
4.

Number of Copies: Submit copies of each submittal, as follows:
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a.

Final Submittal: Submit three blue- or black-line prints, unless prints are required for
operation and maintenance manuals. Architect will retain two prints; remainder will be
returned. Mark up and retain one returned print as a Project Record Drawing.

D.

Coordination Drawings: Comply with requirements in Division I Section "Project Management and
Coordination. "

E.

Samples: Prepare physical units of materials or products, including the following:
1.
Comply with requirements in Division I Section "Quality Requirements" for mockups.
2.
Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections
of units showing the full range of colors, textures, and patterns available.
3.
Samples for Verification: Submit full-size units or Samples of size indicated, prepared from the
same material to be used for the Work, cured and finished in manner specified, and physically
identical with the product proposed for use, and that show full range of color and texture
variations expected. Samples include, but are not limited to, the following : partial sections of
manufactured or fabricated components; small cuts or containers of materials; complete units of
repetitively used materials; swatches showing color, texture, and pattern; color range sets; and
components used for independent testing and inspection.
4.
Preparation: Mount, display , or package Samples in manner specified to facilitate review of
qualities indicated. Prepare Samples to match Architect's sample where so indicated. Attach
label on unexposed side that includes the following:
a.
Generic description of Sample.
b.
Product name or name of manufacturer.
c.
Sample source.
5.

6.

Submit Samples for review of kind, color, pattern, and texture for a final check of these
characteristics with other elements and for a comparison of these characteristics between final
submittal and actual component as delivered and installed.
If variation in color, pattern, texture, or other characteristic is inherent in the product
a.
represented by a Sample , submit at least three sets of paired units that show approximate
limits of the variations.
Number of Samples for Initial Selection: Submit one full set of available choices where color,
pattern, texture, or similar characteristics are required to be selected from manufacturer's product
line. Architect will return submittal with options selected.

F.

Application for Payment: Comply with requirements in Division I Section "Payment Procedures. "

G.

Schedule of Values : Comply with requirements in Division I Section "Payment Procedures."

H.

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion
of the Work , including those who are to furnish products or equipment fabricated to a special design.
Include the following information in tabular form :
1.
Name, address, and telephone number of entity performing subcontract or supplying products.
2.
Number and title of related Specification Section(s) covered by subcontract.
3.
Drawing number and detail references, as appropriate, covered by subcontract.

2.2
A.

INFORMATIONAL SUBMITTALS
General: Prepare and submit Informational Submittals required by other Specification Sections.
I.
Number of Copies: Submit one copy of each submittal, unless otherwise indicated. Architect
will not return copy.
2.
Certificates and Certifications: Provide a notarized statement that includes signature of entity
responsible for preparing certification. Certificates and certifications shall be signed by an
officer or other individual authorized to sign documents on behalf of that entity .
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3.

B.

Test and Inspection Reports:
Requirements."

Comply with requirements in Division 1 Section "Quality

Material Safety Data Sheets: Submit information directly to Owner. If submitted to Architect, Architect
will not review this information but will return it with no action taken .

PART 3 - EXECUTION
3.1
A.

B.

3.2
A.

CONTRACTOR'S REVIEW
Review each submittal and check for compliance with the Contract Documents. Note corrections and
field dimensions. Mark with approval stamp before submitting to Architect.
Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and
location, submittal number, Specification Section title and number, name of reviewer, date of
Contractor's approval, and statement certifying that submittal has been reviewed, checked, and approved
for compliance with the Contract Documents.
ARCHITECT'S ACTION
General: Architect will not review submittals that do not bear Contractor's approval stamp and will
return them without action.

B.

Action Submittals: Architect will review each submittal, make marks to indicate corrections or
modifications required, and return it. Architect will stamp each submittal with an action stamp and will
mark stamp appropriately to indicate action taken.

C.

Informational Submittals: Architect will review each submittal and will not return it, or will reject and
return it if it does not comply with requirements. Architect will forward each submittal to appropriate
party.

D.

Submittals not required by the Contract Documents will not be reviewed and may be discarded.

END OF SECTION 01330
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SECTION 01400 - QUALITY REQUIREMENTS
PART 1 - GENERAL
1.1
A.

1.2

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
SUMMARY

A.

This Section includes administrative and procedural requirements for quality assurance and quality
control.

B.

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the Contract
Document requirements.
1.
Specific quality-eontrol requirements for individual construction activities are specified in the
Sections that specify those activities. Requirements in those Sections may also cover production
of standard products.
2.
Specified tests, inspections, and related actions do not limit Contractor's quality-eontrol
procedures that facilitate compliance with the Contract Document requirements.
3.
Requirements for Contractor to provide quality-eontrol services required by Architect, Owner, or
authorities having jurisdiction are not limited by provisions of this Section.

C.

Related Sections include the following:
1.
Division 1 Section "Cutting and Patching" for repair and restoration of construction disturbed by
testing and inspecting activities.
2.
Divisions 2 through 16 Sections for specific test and inspection requirements.

1.3

A.

DEFINITIONS
Quality-Assurance Services: Activities, actions, and procedures performed before and during execution
of the Work to guard against defects and deficiencies and ensure that proposed construction complies
with requirements.

B.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after execution
of the Work to evaluate that completed construction complies with requirements. Services do not
include contract enforcement activities performed by Architect [or Construction Manager].

C.

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing laboratory
shall mean the same as testing agency.

1.4
A.

B.

SUBMITIALS
Qualification Data: For testing agencies specified in "Quality Assurance" Article to demonstrate their
capabilities and experience. Include proof of qualifications in the form of a recent report on the
inspection of the testing agency by a recognized authority.
Schedule of Tests and Inspections: Prepare in tabular form and include the following:
1.
Description of test and inspection.
2.
Identification of applicable standards.
3.
Identification of test and inspection methods.
4.
Number of tests and inspections required.
5.
Time schedule or time span for tests and inspections.
6.
Entity responsible for performing tests and inspections.
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1.5

A.

QUALITY ASSURANCE
Fabricator Qualifications: A finn experienced in producing products similar to those indicated for this
Project and with a record of successful in-service performance, as well as sufficient production capacity
to produce required units.

B.

Factory-Authorized Service Representative Qualifications:
An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's
products that are similar in material, design. and extent to those indicated for this Project.

C.

Installer Qualifications: A finn or individual experienced in installing, erecting, or assembling work
similar in material, design, and extent to that indicated for this Project, whose work has resulted in
construction with a record of successful in-service performance.

D.

Manufacturer Qualifications: A finn experienced in manufacturing products or systems similar to those
indicated for this Project and with a record of successful in-service performance.

E.

Testing Agency Qualifications: An agency with the experience and capability to conduct testing and
inspecting indicated, as documented by ASTM E 548, and that specializes in types of tests and
inspections to be performed.

1.6
A.

QUALITY CONTROL
Owner Responsibilities: Where quality-eontrol services are indicated as Owner's responsibility, Owner
will engage a qualified testing agency to perform these services.
1.
Owner will furnish Contractor with names, addresses, and telephone numbers of testing agencies
engaged and a description of the types of testing and inspecting they are engaged to perform.
2.
Payment for these services will be made from testing and inspecting allowances, as authorized by
Change Orders.
3.
Costs for retesting and reinspecting construction that replaces or is necessitated by work that
failed to comply with the Contract Documents will be charged to Contractor, and the Contract
Sum will be adjusted by Change Order.

B.

Contractor Responsibilities: Unless otherwise indicated, provide quality-eontrol services specified and
required by authorities having jurisdiction.
1.
Where services are indicated as Contractor's responsibility, engage a qualified testing agency to
perform these quality-eontrol services.
a.
Contractor shall not employ the same entity engaged by Owner, unless agreed to in
writing by Owner.
2.
Notify testing agencies at least 24 hours in advance of time when Work that requires testing or
inspecting will be performed.
3.
Where quality-eontrol services are indicated as Contractor's responsibility, submit a certified
written report, in duplicate, of each quality-eontrol service.
4.
Testing and inspecting requested by Contractor and not required by the Contract Documents are
Contractor's responsibility.
5.
Submit additional copies of each written report directly to authorities having jurisdiction, when
they so direct.

C.

Manufacturer's Field Services: Where indicated, engage a factory-authorized service representative to
inspect field-assembled components and equipment installation, including service connections. Report
results in writing .

D.

Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-eontrol services, including retesting and reinspecting, for construction
that revised or replaced Work that failed to comply with requirements established by the Contract
Documents.
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E.

Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of duties.
Provide qualified personnel to perform required tests and inspections.
1.
Notify Architect and Contractor promptly of irregularities or deficiencies observed in the Work
during performance of its services.
2.
Interpret tests and inspections and state in each report whether tested and inspected work
complies with or deviates from requirements . .
3.
Submit a certified written report, in duplicate, of each test, inspection, and similar quality-eontrol
service through Contractor.
4.
Do not release, revoke, alter, or increase requirements of the Contract Documents or approve or
accept any portion of the Work.
5.
Do not perform any duties of Contractor.

F.

Associated Services: Cooperate with agencies performing required tests, inspections, and similar
quality-eontrol services, and provide reasonable auxiliary services as requested. Notify agency
sufficiently in advance of operations to permit assignment of personnel. Provide the following:
1.
Access to the Work.
2.
Incidental labor and facilities necessary to facilitate tests and inspections.
3.
Adequate quantities of representative samples of materials that require testing and inspecting.
Assist agency in obtaining samples.
4.
Facilities for storage and field-euring of test samples.
5.
Delivery of samples to testing agencies.
6.
Preliminary design mix proposed for use for material mixes that require control by testing
agency.
7.
Security and protection for samples and for testing and inspecting equipment at Project site.

G.

Coordination: Coordinate sequence of activities to accommodate required quality-assurance and qualitycontrol services with a minimum of delay and to avoid necessity of removing and replacing construction
to accommodate testing and inspecting.
1.
Schedule times for tests, inspections, obtaining samples, and similar activities.

H.

Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-eontrol
services required by the Contract Documents. Submit schedule within 30 days of date established for the
Notice to Proceed.
1.
Distribution: Distribute schedule to Owner, Architect, testing agencies, and each party involved
in performance of portions of the Work where tests and inspections are required.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION
3.1
A.

B.

c.

REPAIR AND PROTECTION
General : On completion of testing, inspecting, sample taking, and similar services, repair damaged
construction and restore substrates and finishes.
1.
Comply with the Contract Document requirements for Division 1 Section "Cutting and
Patching."
Protect construction exposed by or for quality-eontrol service activities.
Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for
quality-eontrol services.

END OF SECTION 01400
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SECTION 01500 - TEMPORARY FACILITIES AND CONTROLS

J> ART 1 - GENERAL
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this' Section.

A.

SUMMARY
This Section includes requirements for temporary facilities and controls, including temporary utilities,
support facilities, and security and protection facilities.

1.1

1.2

B.

Temporary utilities include, but are not limited to, the following:
1.
Sewers and drainage.
Water service and distribution.
2.
Sanitary facilities, including toilets, wash facilities, and drinking-water facilities.
3.
4.
Heating and cooling facilities.
5.
Ventilation.
6.
Electric power service.
7.
Lighting.
8.
Telephone service.

C.

Support facilities include, but are not limited to, the following:
1.
Field offices.

D.

Security and protection facilities include, but are not limited to, the following:
1.
Security enclosure and lockup.

E.

Related Sections include the following:
1.
Division 1 Section "Submittal Procedures" for procedures for submitting copies of
implementation and termination schedule and utility reports.
2
Division 1 Section "Execution Requirements" for progress cleaning requirements.
3
Divisions 2 through 16 for temporary heat, ventilation, and humidity requirements for products
in those Sections.

1.3

A.

USE CHARGES
General: Cost or use charges for temporary facilities are not chargeable to Owner or Architect and shall
be included in the Contract Sum. Allow other entities to use temporary services and facilities without
cost, including, but not limited to, the following:
1.
Owner's construction forces.
2.
Occupants of Project.
3.
Architect.
4.
Testing agencies.
5.
Personnel of authorities having jurisdiction.

B.

Water Service: Use water from Owner's existing water system without metering and without payment of
use charges.

C.

Electric Power Service: Use electric power from Owner's existing system without metering and without
payment of use charges.
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1.4

A.

B.

1.5

A.

B.

QUALITY ASSURANCE
Standards: Comply with ANSI AI0.6, NECA's "Temporary Electrical Facilities," and NFPA 241.
1.
Trade Jurisdictions: Assigned responsibilities for installation and operation of temporary utilities
are not intended to interfere with trade regulations and union jurisdictions.
2.
Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.
Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each temporary
utility before use. Obtain required certifications and permits.
PROJECT CONDITIONS
Temporary Utilities: At earliest feasible time, when acceptable to Owner, change over from use of
temporary service to use of permanent service.
1.
Temporary Use of Permanent Facilities: Installer of each permanent service shall assume
responsibility for operation, maintenance, and protection of each permanent service during its use
as a construction facility before Owner's acceptance, regardless of previously assigned
responsibilities.
Conditions of Use: The following conditions apply to use of temporary services and facilities by all
parties engaged in the Work:
1.
Keep temporary services and facilities clean and neat.
2.
Relocate temporary services and facilities as required by progress of the Work.

PART 2 - PRODUCTS
2.1
A.

MATERIALS
General: Provide new materials. Undamaged, previously used materials in serviceable condition may
be used if approved by Architect. Provide materials suitable for use intended.

B.

Lumber and Plywood:
Comply with requirements in Division 6 Section "Rough Carpentry
Miscellaneous Carpentry."

C.

Gypsum Board: Minimum 1/2 inch (12.7 mm) thick by 48 inches (1219 rom) wide by maximum
available lengths; regular-type panels with tapered edges. Comply with ASTM C 36.

2.2

A.

EQUIPMENT
General: Provide equipment suitable for use intended.

B.

Field Offices: Prefabricated Mobile units with lockable entrances, operable windows, and serviceable
finishes; heated and air conditioned; on foundations adequate for nonnalloading.

C.

Fire Extinguishers: Hand carried, portable, UL rated. Provide class and extinguishing agent as
indicated or a combination of extinguishers of NFPA-recommended classes for exposures.
1.
Comply with NFPA 10 and NFPA 241 for classification, extinguishing agent, and size required
by location and class of fire exposure.

D.

Heating Equipment: Unless Owner authorizes use of permanent heating system, provide vented, selfcontained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.
1.
Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating units is
prohibited.
2.
Heating Units: Listed and labeled, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use for type of fuel being consumed.
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E.

Electrical Outlets: Properly configured, NEMA-polarized outlets to prevent insertion of 110- to 120-V
plugs into higher-voltage outlets ; equipped with ground-fault circuit interrupters, reset button, and pilot
light.

F.

Power Distribution System Circuits: Where permitted and overhead and exposed for surveillance,
wiring circuits, not exceeding 125-V ac, 20-A rating, and lighting circuits may be nonmetallic sheathed
cable.
.

PART 3 -EXECUTION

3.1
A.

B.

3.2

A.

INSTALLATION, GENERAL
Locate facilities where they will serve Project adequately and result in minimum interference with
performance of the Work. Relocate and modify facilities as required.
Provide each facility ready for use when needed to avoid delay. Maintain and modify as required. Do
not remove until facilities are no longer needed or are replaced by authorized use of completed
permanent facilities.
TEMPORARY UTILITY INSTALLATION
Water Service: Use of Owner's existing water service facilities will be permitted, as long as facilities are
cleaned and maintained in a condition acceptable to Owner. At Substantial Completion, restore these
facilities to condition existing before initial use.
1.
Provide rubber hoses as necessary to serve Project site.

B.

Sanitary Facilities:
1.
Toilets: Use of Owner's existing toilet facilities will be permitted, as long as facilities are cleaned
and maintained in a condition acceptable to Owner. At Substantial Completion, restore these
facilities to condition existing before initial use.

C.

Heating and Cooling: Provide temporary heating and cooling required by construction activities for
curing or drying of completed installations or for protecting installed construction from adverse effects
of low temperatures or high humidity. Select equipment from that specified that will not have a harmful
effect on completed installations or elements being installed.
1.
Maintain a minimum temperature of 50 deg F (10 deg C) in permanently enclosed portions of
building for normal construction activities, and 65 deg F (18.3 deg C) for finishing activities and
areas where finished Work hasbeen installed.

D.

Ventilation and Humidity Control: Provide temporary ventilation required by construction activities for
curing or drying of completed installations or for protecting installed construction from adverse effects
of high humidity. Select equipment from that specified that will not have a harmful effect on completed
installations or elements being installed. Coordinate ventilation requirements to produce ambient
condition required and minimize energy consumption.

E.

Electric Power Service: Use of Owner's existing electric power service will be permitted, as long as
equipment is maintained in a condition acceptable to Owner.

F.

Electric Distribution: Provide receptacle outlets adequate for connection of power tools and equipment.
1.
Provide waterproof connectors to connect separate lengths of electrical power cords if single
lengths will not reach areas where construction activities are in progress. Do not exceed safe
length-voltage ratio .
2.
Provide warning signs at power outlets other than 110 to 120 V.
3.
Provide metal conduit, tubing, or metallic cable for wiring exposed to possible damage. Provide
rigid steel conduits for wiring exposed on grades, floors , decks, or other traffic areas.
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4.

Provide metal conduit enclosures or boxes for wiring devices.

G.

Lighting: Provide temporary lighting with local switching that provides adequate illumination for
construction operations and traffic conditions.
1.
Install and operate temporary lighting that fulfills security and protection requirements without
operating entire system.
2.
Provide one 100-W incandescent lamp per 500 sq. ft. (45 sq. m), uniformly distributed, for
general lighting, or equivalent illumination.
3.
Provide one 100-W incandescent lamp every 50 feet (15 m) in traffic areas.
4.
Provide one 100-W incandescent lamp per story in stairways and ladder runs, located to
illuminate each landing and flight.

H.

Telephone Service: Provide temporary telephone service throughout construction period for commonuse facilities used by all personnel engaged in construction activities. Install separate telephone line for
each field office and first-aid station.
1.
At each telephone, post a list of important telephone numbers.
a.
Police and fire departments.
b.
Contractor's home office.
c.
Architect's office.
d.
Engineers' offices.
e.
Principal subcontractors' field and home offices.
2.
Provide an answering machine on superintendent's telephone.

3.3
A.

B.

3.4

A.

SUPPORT FACILITIES INSTALLATION
General: Comply with the following:
1.
Locate field offices, storage sheds, sanitary facilities, and other temporary construction and
support facilities for easy access.
2.
Provide incombustible construction for offices, shops, and sheds located within construction area
or within 30 feet (9 m) of building lines. Comply with NFPA 241.
3.
Maintain support facilities until near Substantial Completion. Remove before Substantial
Completion. Personnel remaining after Substantial Completion will be permitted to use
permanent facilities, under conditions acceptable to Owner.
Existing Stair Usage: Use of Owner's existing stairs will be permitted, as long as stairs are cleaned and
maintained in a condition acceptable to Owner. At Substantial Completion, restore stairs to condition
existing before initial use.
1.
Provide protective coverings, barriers, devices, signs, or other procedures to protect stairs and to
maintain means of egress. If, despite such protection, stairs become damaged, restore damaged
areas so no evidence remains of correction work.
SECURITY AND PROTECTION FACILITIES INSTALLATION
Temporary Partitions: Erect and maintain dustproof partitions and temporary enclosures to limit dust
and dirt migration and to separate areas from fumes and noise.
1.
Construct dustproof, floor-to-ceiling partitions of not less than nominal 4-inch (1OO-mm) studs, 2
layers of 3-mil (O.07-mm) polyethylene sheets , inside and outside temporary enclosure. Cover
floor with 2 layers of 3-mil (O.07-mm) polyethylene sheets, extending sheets 18 inches (460 mrn)
up the side walls. Overlap and tape full length ofjoints. Cover floor with 3/4-inch (19-mrn) fireretardant plywood .
a.
Construct a vestibule and airlock at each entrance to temporary enclosure with not less
than 48 inches (1219 mm) between doors. Maintain water-dampened foot mats in
vestibule.
,"
3.
4.

Insulate partitions to provide noise protection to occupied areas.
Seal joints and perimeter. Equip partitions with dustproof doors and security locks.
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5.
6.
B.

3.5

A.

Protect air-handling equipment.
Weatherstrip openings.

Temporary Fire Protection: Until fire-protection needs are supplied by permanent facilities , install and
maintain temporary fire-protection facilities of types needed to protect against reasonably predictable
and controllable fire losses. Comply with NFPA 241.
1.
Provide fire extinguishers, installed on walls-on mounting brackets , visible and accessible from
space being served, with sign mounted above.
a.
Field Offices: Class A stored-pressure water-type extinguishers.
b.
Other Locations:
Class ABC dry-ehemical extinguishers or a combination of
extinguishers of NFPA-recommended classes for exposures .
c.
Locate fire extinguishers where convenient and effective for their intended purpose;
provide not less than one extinguisher on each floor at or near each usable stairwell.
2.
Store combustible materials in containers in fire-safe locations .
3.
Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire-protection
facilities, stairways, and other access routes for firefighting. Prohibit smoking in hazardous fireexposure areas.
4.
Supervise welding operations, combustion-type temporary heating units, and similar sources of
fire ignition.
5.
Develop and supervise an overall fire-prevention and first-aid fire-protection program for
personnel at Project site. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.
OPERATION, TERMINATION, AND REMOVAL
Supervision: Enforce strict discipline in use of temporary facilities . To minimize waste and abuse, limit
availability of temporary facilities to essential and intended uses.

B.

Maintenance: Maintain facilities in good operating condition until removal. Protect from damage
caused by freezing temperatures and similar elements.
1.
Maintain operation of temporary enclosures , heating, cooling, humidity control, ventilation, and
similar facilities on a 24-hour basis where required to achieve indicated results and to avoid
possibility of damage.
2.
Prevent water-filled piping from freezing. Maintain markers for underground lines. Protect
from damage during excavation operations.

c.

Temporary Facility Changeover: Except for using permanent fire protection as soon as available, do not
change over from using temporary security and protection facilities to permanent facilities until
Substantial Completion.

D.

Termination and Removal : Remove each temporary facility when need for its service has ended, when it
has been replaced by authorized use of a permanent facility, or no later than Substantial Completion.
Complete or, if necessary, restore permanent construction that may have been delayed because of
interference with temporary facility. Repair damaged Work, clean exposed surfaces, and replace
construction that cannot be satisfactorily repaired.
1.
Materials and facilities that constitute temporary facilities are the property of Contractor. Owner
reserves right to take possession of Project identification signs.
2.
At Substantial Completion, clean and renovate permanent facilities used during construction
period. Comply with final cleaning requirements in Division 1 Section "Closeout Procedures."

END OF SECTION 01500
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SECTION 01600 - PRODUCT REQUIREMENTS
PART 1 - GENERAL

1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following administrative and procedural requirements: selection of products
for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on
products; special warranties; product substitutions; and comparable products.
Related Sections include the following:
1.
Division 1 Section "Alternates" for products selected under an alternate.
2.
Division 1 Section "Closeout Procedures" for submitting warranties for contract closeout.
3.
Divisions 2 through 16 Sections for specific requirements for warranties on products and
installations specified to be warranted.
DEFINITIONS
Products: Items purchased for incorporating into the Work, whether purchased for Project or taken from
previously purchased stock. The term "product" includes the terms "material," "equipment," "system,"
and terms of similar intent.
1.
Named Products: Items identified by manufacturer's product name, including make or model
number or other designation, shown or listed in manufacturer's published product literature, that
is current as of date of the Contract Documents.
2.
New Products: Items that have not previously been incorporated into another project or facility,
except that products consisting of recycled-content materials are allowed, unless explicitly stated
otherwise. Products salvaged or recycled from other projects are not considered new products.
3.
Comparable Product: Product that is demonstrated and approved through submittal process, or
where indicated as a product substitution, to have the indicated qualities related to type, function,
dimension, in-service performance, physical properties, appearance, and other characteristics that
equal or exceed those of specified product.

B.

Substitutions: Changes in products, materials, equipment, and methods of construction from those
required by the Contract Documents and proposed by Contractor.

C.

Basis-of-Design Product Specification: Where a specific manufacturer's product is named and
accompanied by the words "basis of design," including make or model number or other designation, to
establish the significant qualities related to type, function, dimension, in-service performance, physical
properties, appearance, and other characteristics for purposes of evaluating comparable products of other
named manufacturers.

D.

Manufacturer's Warranty: Preprinted written warranty published by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.

E.

Special Warranty: Written warranty required by or incorporated into the Contract Documents, either to
extend time limit provided by manufacturer's warranty or to provide more rights for Owner.
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1.4
A.

C.

1.5
A.

1.6
A.

SUBMITTALS
Substitution Requests: Submit three copies of each request for consideration. Identify product or
fabrication or installation method to be replaced. Include Specification Section number and title and
Drawing numbers and titles.
1.
Substitution Request Form: Use form provided at end of Section.
2.
Documentation: Show compliance with requirements for substitutions and the following, as
applicable:
a.
Statement indicating why specified material or product cannot be provided.
b.
Detailed comparison of significant qualities of proposed substitution with those of the
Work specified. Significant qualities may include attributes such as performance, weight,
size, durability, visual effect, and specific features and requirements indicated.
c.
Product Data, including drawings and descriptions of products and fabrication and
installation procedures.
d.
Samples, where applicable or requested.
e.
List of similar installations for completed projects with project names and addresses and
names and addresses of architects and owners.
f.
Material test reports from a qualified testing agency indicating and interpreting test
results for compliance with requirements indicated.
g.
Research/evaluation reports evidencing compliance with building code in effect for
Project, from a model code organization acceptable to authorities having jurisdiction.
h.
Cost information, including a proposal of change, if any, in the Contract Sum.
3.
Architect's Action: If necessary, Architect will request additional information or documentation
for evaluation within one week of receipt of a request for substitution. Architect will notify
Contractor of acceptance or rejection of proposed substitution within 10 days of receipt of
request, or 7 days of receipt of additional information or documentation, whichever is later.
a.
Form of Acceptance: Change Order.
b.
Use product specified if Architect cannot make a decision on use of a proposed
substitution within time allocated.
Basis-of-Design Product Specification Submittal: Comply with requirements in Division 1 Section
"Submittal Procedures." Show compliance with requirements.
QUALITY ASSURANCE
Compatibility of Options: If Contractor is given option of selecting between two or more products for
use on Project, product selected shall be compatible with products previously selected, even if previously
selected products were also options.
1.
Each contractor is responsible for providing products and construction methods compatible with
products and construction methods of other contractors.
If a dispute arises between contractors over concurrently selectable but incompatible products,
2.
Architect will determine which products shall be used.
PRODUCT DELIVERY, STORAGE, AND HANDLING
Deliver, store, and handle products using means and methods that will prevent damage, deterioration,
and loss, including theft. Comply with manufacturer's written instructions.
1.
Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of
construction spaces.
2.
Coordinate delivery with installation time to ensure minimum holding time for items that are
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
3.
Deliver products to Project site in an undamaged condition in manufacturer's original sealed
container or other packaging system, complete with labels and instructions for handling, storing,
unpacking, protecting, and installing.
4.
Inspect products on delivery to ensure compliance with the Contract Documents and to ensure
that products are undamaged and properly protected.
5.
Store products to allow for inspection and measurement of quantity or counting of units.
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6.
7.
8.
9.
B.

1.7
A.

Store materials in a manner that will not endanger Project structure.
Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.
Comply with product manufacturer's written instructions for temperature, humidity, ventilation,
and weather-protection requirements for storage.
Protect stored products from damage.

Storage: Provide a secure location and enclosure at Project site for storage of materials and equipment
by Owner's construction forces. Coordinate location with Owner.
PRODUCT WARRANTIES
Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties
required by the Contract Documents. Manufacturer's disclaimers and limitations on product warranties
do not relieve Contractor of obligations under requirements of the Contract Documents.

B.

Special Warranties: Prepare a written document that contains appropriate tenus and identification,
ready for execution. Submit a draft for approval before final execution.
1.
Manufacturer's Standard Form: Modified to include Project-specific information and properly
executed .
2.
Refer to Divisions 2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.

C.

Submittal Time: Comply with requirements in Division 1 Section "Closeout Procedures."

PART 2 - PRODUCTS
2.1
A.

B.

PRODUCT OPTIONS
General Product Requirements: Provide products that comply with the Contract Documents, that are
undamaged, and unless otherwise indicated, that are new at time of installation.
1.
Provide products complete with accessories, trim, finish, fasteners, and other items needed for a
complete installation and indicated use and effect.
2.
Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used successfully in
similar situations on other projects.
3.
Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.
4.
Where products are accompanied by the term "as selected," Architect will make selection.
5.
Where products are accompanied by the term "match sample," sample to be matched is
Architect's.
6.
Descriptive, performance, and reference standard requirements in the Specifications establish
"salient characteristics" of products.
7.
Or Equal: Where products are specified by name and accompanied by the term "or equal" or "or
approved equal" or "or approved," comply with provisions in "Comparable Products" Article to
obtain approval for use of an unnamed product.
Product Selection Procedures: Procedures for product selection include the following:
1.
Product: Where Specification. paragraphs or subparagraphs titled "Product" name a single
product and manufacturer, provide the product named.
a.
Substitutions may be considered, unless otherwise indicated.
2.
Manufacturer/Source: Where Specification paragraphs or subparagraphs titled "Manufacturer"
or "Source" name single manufacturers or sources, provide a product by the manufacturer or from
the source named that complies with requirements.
a.
Substitutions may be considered, unless otherwise indicated.
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3.

4.

5.

6.

7.

8.

9.

10.

2.2
A.

B.

Products: Where Specification paragraphs or subparagraphs titled "Products" introduce a list of
names of both products and manufacturers, provide one of the products listed that complies with
requirements.
a.
Substitutions may be considered, unless otherwise indicated.
Manufacturers: Where Specification paragraphs or subparagraphs titled "Manufacturers"
introduce a list of manufacturers' names, provide a product by one of the manufacturers listed
that complies with requirements.
.
a.
Substitutions may be considered, unless otherwise indicated.
Available Products:
Where Specification paragraphs or subparagraphs titled "Available
Products" introduce a list of names of both products and manufacturers, provide one of the
products listed or another product that complies with requirements. Comply with provisions in
"Comparable Products" Article to obtain approval for use of an unnamed product.
Available Manufacturers: Where Specification paragraphs or subparagraphs titled "Available
Manufacturers" introduce a list of manufacturers' names, provide a product by one of the
manufacturers listed or another manufacturer that complies with requirements. Comply with
provisions in "Comparable Products" Article to obtain approval for use of an unnamed product.
Product Options: Where Specification paragraphs titled "Product Options" indicate that size,
profiles, and dimensional requirements on Drawings are based on a specific product or system,
provide either the specific product or system indicated or a comparable product or system by
another manufacturer. Comply with provisions in "Product Substitutions" Article.
Basis-of-Design Products: Where Specification paragraphs or subparagraphs titled "Basis-ofDesign Product[s)" are included and also introduce or refer to a list of manufacturers' names,
provide either the specified product or a comparable product by one of the other named
manufacturers. Drawings and Specifications indicate sizes, profiles, dimensions, and other
characteristics that are based on the product named. Comply with provisions in "Comparable
Products" Article to obtain approval for use of an unnamed product.
a.
Substitutions will not be considered.
Visual Matching Specification: Where Specifications require matching an established Sample,
select a product (and manufacturer) that complies with requirements and matches Architect's
sample. Architect's decision will be final on whether a proposed product matches satisfactorily.
a.
If no product available within specified category matches satisfactorily and complies with
other specified requirements, comply with provisions of the Contract Documents on
"substitutions" for selection of a matching product.
Visual Selection Specification: Where Specifications include the phrase "as selected from
manufacturer's colors , patterns, textures" or a similar phrase, select a product (and manufacturer)
that complies with other specified requirements.
a.
Standard Range: Where Specifications include the phrase "standard range of colors,
patterns, textures" or similar phrase, Architect will select color, pattern, or texture from
manufacturer's product line that does not include premium items.
b.
Full Range: Where Specifications include the phrase "full range of colors, patterns,
textures" or similar phrase, Architect will select color, pattern, or texture from
manufacturer's product line that includes both standard and premium items.

PRODUCT SUBSTITUTIONS
Timing: Architect will consider requests for substitution if received within 30 days after Notice of
Award. Requests received after that time may be considered or rejected at discretion of Architect.
Conditions: Architect will consider Contractor's request for substitution when the following conditions
are satisfied. If the following conditions are not satisfied, Architect will return requests without action,
except to record noncompliance with these requirements:
1.
Requested substitution offers Owner a substantial advantage in cost, time , energy conservation, or
other considerations, after deducting additional responsibilities Owner must assume. Owner's
additional responsibilities may include compensation to Architect for redesign and evaluation
services, increased cost of other construction by Owner, and similar considerations.
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2.
3.
4.
5.
6.
7.
8.
9.
10.

2.3
A.

Requested substitution does not require extensive revisions to the Contract Documents.
Requested substitution is consistent with the Contract Docurrients and will produce indicated
results.
Substitution request is fully documented and properly submitted.
Requested substitution will not adversely affect Contractor's Construction Schedule.
Requested substitution has received necessary approvals of authorities having jurisdiction.
Requested substitution is compatible with other portions of the Work.
Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.
If requested substitution involves more than one contractor, requested substitution has been
coordinated with other portions of the Work, is uniform and consistent, is compatible with other
products, and is acceptable to all contractors involved.

CO:tvIPARABLE PRODUCTS
Where products or manufacturers are specified by name, submit the following, in addition to other
required submittals, to obtain approval of an unnamed product:
1.
Evidence that the proposed product does not require extensive revisions to the Contract
Documents, that it is consistent with the Contract Documents and will produce the indicated
results, and that it is compatible with other portions of the Work.
2.
Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.
3.
Evidence that proposed product provides specified warranty.
4.
List of similar installations for completed projects with projectnames and addresses and names
and addresses of architects and owners, if requested.
5.
Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 01600
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SECTION 01700 - EXECUTION REQUIREMENTS
PART 1- GENERAL
1.1
A.

1.2
A.

B.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this-Section.
SUMMARY
This Section includes general procedural requirements governing execution of the Work including, but
not limited to, the following:
1.
General installation of products.
2.
Coordination of Owner-installed products.
3.
Progress cleaning.
4.
Starting and adjusting.
5.
Protection of installed construction.
6.
Correction of the Work.
Related Sections include the following:
1.
Division 1 Section "Project Management and Coordination" for procedures for coordinating field
engineering with other construction activities.
2.
Division 1 Section "Submittal Procedures" for submitting surveys.
3.
Division 1 Section "Cutting and Patching" for procedural requirements for cutting and patching
necessary for the installation or performance of other components of the Work.
4.
Division 1 Section "Closeout Procedures" for submitting final property survey with Project
Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and
final cleaning.

PART 2 - PRODUCTS (Not Used)
. PART 3 -EXECUTION

3.1
A.

EXAMINATION
Existing Conditions: The existence and location of site improvements, utilities, and other construction
indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence
and location of mechanical and electrical systems and other construction affecting the Work.
1.
Before construction, verify the location and points of connection of utility services.

B.

Existing Utilities: The existence and location of underground and other utilities and construction
indicated as existing are not guaranteed. Before beginning sitework, investigate and verify the existence
and location of underground utilities and other construction affecting the Work.
1.
Before construction, verify the location and invert elevation at points of connection of sanitary
sewer, storm sewer, and water-service piping; and underground electrical services.
2.
Furnish location data for work related to Project that must be performed by public utilities
serving Project site.

C.

Acceptance of Conditions: Examine substrates, areas, and conditions, with Installer or Applicator
present where indicated, for compliance with requirements for installation tolerances and other
conditions affecting performance. Record observations.

3.2
A.

PREPARATION
Existing Utility Information: Furnish information to Owner that is necessary to adjust, move, or
relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in
or affected by construction. Coordinate with authorities having jurisdiction.
01700 - 1

Lewis Field

East Stadium Renovation - Phase I

B.

Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or others
unless permitted under the following conditions and then only after arranging to provide temporary
utility services according to requirements indicated:
1.
Notify Architect not less than two days in advance of proposed utility interruptions.
2.
Do not proceed with utility interruptions without Architect's written permission,

C.

Field Measurements: Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to other
construction, verify dimensions of other construction by field measurements before fabrication.
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

D.

Space Requirements: Verify space requirements and dimensions of items shown diagrammatically on
Drawings.

E.

Review of Contract Documents and Field Conditions: Immediately on discovery of the need for
clarification of the Contract Documents, submit a request for information to Architect. Include a
detailed description of problem encountered, together with recommendations for changing the Contract
Documents.

3.3
A.

3.4
A.

CONSTRUCTION LAYOUT
Verification: Before proceeding to layout the Work, verify layout information shown on Drawings, in
relation to the property survey and existing benchmarks. If discrepancies are discovered, notify
Architect promptly.
INSTALLATION
General: Locate the Work and components of the Work accurately, in correct alignment and elevation,
as indicated.
1.
Make vertical work plumb and make horizontal work level.
2.
Where space is limited, install components to maximize space available for maintenance and
ease of removal for replacement.
3.
Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated.
Maintain minimum headroom clearance of7 feet in spaces without a suspended ceiling.
4.

B.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

c.

Install products at the time and under conditions that will ensure the best possible results.
conditions required for product performance until Substantial Completion.

D.

Conduct construction operations so no part of the Work is subjected to damaging operations or loading
in excess of that expected during normal conditions of occupancy.

E.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

F.

Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component securely
in place, accurately located and aligned with other portions of the Work.
1.
Mounting Heights: Where mounting heights are not indicated, mount components at heights
directed by Architect.
2.
Allow for building movement, including thermal expansion and contraction.

G.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated, arrange
joints for the best visual effect. Fit exposed connections together to form hairline joints.

Maintain
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H.

3.5
A.
B.

3.6
A.

Hazardous Materials:
hazardous.

Use products, cleaners, and installation materials that are not considered

OWNER-INSTALLED PRODUCTS
Site Access: Provide access to Project site for Owner's construction forces.
Coordination: Coordinate construction and operations of the Work with work performed by Owner's
construction forces.
1.
Construction Schedule: Inform Owner of Contractor's preferred construction schedule for
Owner's portion of the Work. Adjust construction schedule based on a mutually agreeable
timetable. Notify Owner if changes to schedule are required due to differences in actual
construction progress.
PROGRESS CLEANING
General: Clean Project site and work areas daily, including common areas. Coordinate progress
cleaning for joint-use areas where more than one installer has worked. Enforce requirements strictly.
Dispose of materials lawfully.
1.
Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
2.
Do not hold materials more than 7 days during normal weather or 3 days if the temperature is
expected to rise above 80 deg F (27 deg C).
3.
Containerize hazardous and unsanitary waste materials separately from other waste. Mark
containers appropriately and dispose of legally, according to regulations.

B.

Site: Maintain Project site free of waste materials and debris.

C.

Work Areas: Clean areas where work is in progress to the level of cleanliness necessary for proper
execution of the Work.
1.
Remove liquid spills promptly.
2.
Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work
area, as appropriate.

D.

Installed Work: Keep installed work clean. Clean installed surfaces according to written instructions of
manufacturer or fabricator of product installed, using only cleaning materials specifically recommended.
If specific cleaning materials are not recommended, use cleaning materials that are not hazardous to
health or property and that will not damage exposed surfaces .

E.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

F.

Exposed Surfaces: Clean exposed surfaces and protect as necessary to ensure freedom from damage and
deterioration at time of Substantial Completion.

G.

Cutting and Patching: Clean areas and spaces where cutting and patching are performed. Completely
remove paint, mortar, oils, putty, and similar materials.
1.
Thoroughly clean piping, conduit, and similar features before applying paint or other finishing
materials. Restore damaged pipe covering to its original condition.

H.

Waste Disposal: Burying or burning waste materials on-site will not be permitted, Washing waste
materials down sewers or into waterways will not be permitted.

I.

During handling and installation, clean and protect construction in progress and adjoining materials
already in place. Apply protective covering where required to ensure protection from damage
deterioration at Substantial Completion.

or
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1.

Clean and provide maintenance on completed construction as frequently as necessary through the
remainder of the construction period. Adjust and lubricate operable components to ensure operability
without damaging effects.

K.

Limiting Exposures: Supervise construction operations to assure that no part of the construction,
completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure
during the construction period.

3.7
A.

STARTING AND ADmSTING
Start equipment and operating components to confirm proper operation. Remove malfunctioning units,
replace with new units, and retest.

B.

Adjust operating components for proper operation without binding.
operation.

Adjust equipment for proper

c.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. Replace
damaged and malfunctioning controls and equipment.

D.

Manufacturer's Field Service: If a factory-authorized service representative is required to inspect fieldassembled components and equipment installation, comply with qualification requirements in Division 1
Section "Quality Requirements. "

A.

PROTECTION OF INSTALLED CONSTRUCTION
Provide final protection and maintain conditions that ensure installed Work is without damage or
deterioration at time of Substantial Completion.

B.

Comply with manufacturer's written instructions for temperature and relative humidity.

3.8

3.9
A.

CORRECTION OF THE WORK
Repair or remove and replace defective construction. Restore damaged substrates and finishes. Comply
with requirements in Division 1 Section "Cutting and Patching."
1.
Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with
matching materials, and properly adjusting operating equipment.

B.

Restore permanent facilities used during construction to their specified condition.

C.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without
visible evidence of repair.

D.

Repair components that do not operate properly. Remove and replace operating components that cannot
be repaired.

E.

Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 01700
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SECTION 01731 - CUTTING AND PATCHING
PART 1 - GENERAL
1.1
A.

1.2
A.
B.

1.3
A.

B.

1.4
A.

1.5
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes procedural requirements for cutting and patching.
Related Sections include the following:
1.
Division 1 Section "Selective Demolition" for demolition of selected portions of the building for
alterations.
2.
Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting
and patching individual parts of the Work.
a.
Requirements in this Section apply to mechanical and electrical installations. Refer to
Divisions 15 and 16 Sections for other requirements and limitations applicable to cutting
and patching mechanical and electrical installations.
DEFINITIONS
Cutting: Removal of existing construction necessary to permit installation or performance of other
Work.
Patching: Fitting and repair work required to restore surfaces to original conditions after installation of
other Work.
SUBMITIALS
Cutting and Patching Proposal: Submit a notification describing procedures at least 1 day before the
time cutting and patching will be performed, requesting approval to proceed. Include the following
information:
1.
Extent: Describe cutting and patching, show how they will be performed, and indicate why they
cannot be avoided.
2.
Changes to Existing Construction: Describe anticipated results. Include changes to structural
elements and operating components as well as changes in building's appearance and other
significant visual elements.
3.
Products: List products to be used and firms or entities that will perform the Work.
4.
Dates: Indicate when cutting and patching will be performed.
5.
Utilities: List utilities that cutting and patching procedures will disturb or affect. List utilities
that will be relocated and those that will be temporarily out of service. Indicate how long service
will be disrupted.
6.
Structural Elements: Where cutting and patching involve adding reinforcement to structural
elements, submit details and engineering calculations showing integration of reinforcement with
original structure.
7.
Architect's Approval: Obtain approval of cutting and patching proposal before cutting and
patching. Approval does not waive right to later require removal and replacement of
unsatisfactory work.
QUALITY ASSURANCE
Structural Elements: Do not cut and patch structural elements in a manner that could change their loadcarrying capacity or load-deflection ratio.
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B.

Operational Elements: Do not cut and patch [the following] operating elements and related components
in a manner that results in reducing their capacity to perform as intended or that results in increased
maintenance or decreased operational life or safety.
1.
Primary operational systems and equipment.
2.
Control systems.
3.
Communication systems.
4.
Electrical wiring systems.

c.

Miscellaneous Elements: Do not cut and patch the following elements or related components in a
manner that could change their load-earrying capacity, that results in reducing their capacity to perform
as intended, or that results in increased maintenance or decreased operational life or safety.
1.
Water, moisture, or vapor barriers.
2.
Membranes and flashings.
3.
Exterior curtain-wall construction.
4.
Equipment supports.
5.
Piping, ductwork, vessels , and equipment.
6.
Noise- and vibration-eontrol elements and systems .

D.

Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of
cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces
in a manner that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and
replace construction that has been cut and patched in a visually unsatisfactory manner.
WARRANTY

1.6

A.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during
cutting and patching operations, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1
A.

B.

MATERIALS
General: Comply with requirements specified in other Sections of these Specifications.

Existing Materials: Use materials identical to existing materials. For exposed surfaces, use materials
that visually match existing adjacent surfaces to the fullest extent possible.
If identical materials are unavailable or cannot be used, use materials that, when installed, will
1.
match the visual and functional performance of existing materials.

PART 3 - EXECUTION

3.1

A.

3.2
A.
B.

EXAMINATION
Examine surfaces to be cut and patched and conditions under which cutting and patching are to be
performed.
1.
Compatibility: Before patching, verify compatibility with and suitability of substrates, including
compatibility with existing finishes or primers.
2.
Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.
PREPARATION
Temporary Support: Provide temporary support of Work to be cut.
Protection: Protect existing construction during cutting and patching to prevent damage. Provide
protection from adverse weather conditions for portions of Project that might be exposed during cutting
and patching operations.
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C.

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.

D.

Existing Services: Where existing services are required to be removed, relocated, or abandoned,
bypass such services before cutting to avoid interruption of services to occupied areas.

3.3

A.

PERFORMANCE
General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching
at the earliest feasible time, and complete without delay.
1.
Cut existing construction to provide for installation of other components or performance of other
construction, and subsequently patch as required to restore surfaces to their original condition.

B.

Cutting: Cut existing construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or adjoining
construction. If possible, review proposed procedures with original Installer; comply with original
Installer's written recommendations.
1.
In general, use hand or small power tools designed for sawing and grinding, not hammering and
chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum
disturbance of adjacent surfaces. Temporarily cover openings when not in use.
2.
Existing Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.
3.
Concrete / Masonry: Cut using a cutting machine, such as an abrasive saw or a diamond-eore
drill.
4.
Excavating and Backfilling: Comply with requirements in applicable Division 2 Sections where
required by cutting and patching operations.
5.
Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed.
Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture
or other foreign matter after cutting.
6.
Proceed with patching after construction operations requiring cutting are complete.

C.

Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other Work. Patch with durable seams that are as invisible as possible.
Provide materials and comply with installation requirements specified in other Sections of these
Specifications.
1.
Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
integrity of installation.
2.
Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into
retained adjoining construction in a manner that will eliminate evidence of patching and
refinishing .
3.
Floors and Walls: Where walls or partitions that are removed extend one finished area into
another, patch and repair floor and wall surfaces in the new space. Provide an even surface of
uniform finish, color, texture, and appearance. Remove existing floor and wall coverings and
replace with new materials, if necessary, to achieve uniform color and appearance.
a.
Where patching occurs in a painted surface, apply primer and intermediate paint coats
over the patch and apply fmal paint coat over entire unbroken surface containing the
patch. Provide additional coats until patch blends with adjacent surfaces.
4.
Ceilings: Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface
of uniform appearance.
.
5.
Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition.

END OF SECTION 01731
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SECTION 01732 - SELECTIVE DEMOLITION
PART 1 - GENERAL
1. 1

A.
1.2

A.

B.

1.3

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this' Section.
SUMMARY
This Section includes the following:
1.
Demolition and removal of selected portions of a building or structure.
2.
Repair procedures for selective demolition operations.
Related Sections include the following:
1.
Division 1 Section "Summary" for use of the premises and phasing requirements.
2.
Division 1 Section "Work Restrictions" for restrictions on use of the premises due to Owner or
tenant occupancy.
3.
Division 1 Section "Construction Progress Documentation" for preconstruction photographs
taken before selective demolition.
4.
Division 1 Section "Temporary Facilities and Controls" for temporary construction and
environmental-protection measures for selective demolition operations.
5.
Division 1 Section "Cutting and Patching" for cutting and patching procedures for selective
demolition operations.
6.
Division 15 Sections for demolishing, cutting, patching, or relocating mechanical items.
7.
Division 16 Sections for demolishing, cutting , patching, or relocating electrical items.
DEFINITIONS
Remove: Detach items from existing construction and legally dispose of them off-site, unless indicated
to be removed and salvaged or removed and reinstalled.

B.

Remove and Salvage: Detach items from existing construction and deliver them to Owner [ready for
reuse] .

C.

Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and reinstall
them where indicated.

D.

Existing to Remain: Existing items of construction that are not to be removed and that are not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

1.4

A.

1.5

A.

B.

MATERIALS OWNERSHIP
Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise indicated to
remain Owner's property, demolished materials shall become Contractor's property and shall be
removed from Project site.
SUBMITTALS
Qualification Data: For firms and persons specified in "Quality Assurance" Article to demonstrate their
capabilities and experience. Include lists of completed projects with project names and addresses, names
and addresses of architects and owners, and other information specified.
Proposed [Dust-Control] [and] [Noise-Control] Measures: Submit statement or drawing that indicates
the measures proposed for use, proposed locations , and proposed time frame for their operation. Identify
options if proposed measures are later determined to be inadequate.
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C.

Predemolition Photographs or Videotape: Show existing conditions of adjoining construction and site
improvements, including finish surfaces, that might be misconstrued as damage caused by selective
demolition operations. Submit before Work begins.

A.

QUALITY ASSURANCE
Demolition Finn Qualifications: An experienced finn that has specialized in demolition work similar in
material and extent to that indicated for this Project. .

B.

Professional Engineer Qualifications: Comply with Division 1 Section "Quality Requirements. "

c.

Regulatory Requirements: Comply with governing EPA notification regulations before beginning
selective demolition. Comply with hauling and disposal regulations of authorities having jurisdiction.

D.

Standards: Comply with ANSI AI0.6 and NFPA 241.

1.6

1.7
A.

PROJECT CONDITIONS
Owner will occupy portions of building immediately adjacent to selective demolition area. Conduct
selective demolition so Owner's operations will not be disrupted. Provide not less than 48 hours' notice
to Owner of activities that will affect Owner's operations.

B.

Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities.
1.
Do not close or obstruct walkways, corridors, or other occupied or used facilities without written
permission from authorities having jurisdiction.

C.

Owner assumes no responsibility for condition of areas to be selectively demolished.
1.
Conditions existing at time of inspection for bidding purpose will be maintained by Owner as far
as practical.

D.

Hazardous Materials: It is not expected that hazardous materials will be encountered in the Work.
1.
Hazardous materials will be removed by Owner before start of the Work.
2.
If materials suspected of containing hazardous materials are encountered, do not disturb;
immediately notify Architect and Owner. Hazardous materials will be removed by Owner.

E.

Storage or sale of removed items or materials on-site will not be permitted.

F.

Utility Service: Maintain existing utilities indicated to remain in service and protect them against
damage during selective demolition operations.
1.
Maintain fire-protection facilities in service during selective demolition operations.

1.8

A.

WARRANTY
Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during
selective demolition, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1

A.

B.

REP AIR MATERIALS
Use repair materials identical to existing materials.
1.
If identical materials are unavailable or cannot be used for exposed surfaces, use materials that
visually match existing adjacent surfaces to the fullest extent possible.
2.
Use materials whose installed performance equals or surpasses that of existing materials.
Comply with material and installation requirements specified in individual Specification Sections.
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PART 3 - EXECUTION
3.1
A.

EXAMINATION
Verify that utilities have been disconnected and capped.

B.

Survey existing conditions and correlate with requirements indicated to determine extent of selective
demolition required.

C.

Inventory and record the condition of items to be removed and reinstalled and items to be removed and
salvaged.

D.

When unanticipated mechanical, electrical, or structural elements that conflict with intended function or
design are encountered, investigate and measure the nature and extent of conflict. Promptly submit a
written report to Architect.

E.

Perform surveys as the Work progresses to detect hazards resulting from selective demolition activities.

A.

UTILITY SERVICES
Existing Utilities: Maintain services indicated to remain and protect them against damage during
selective demolition operations.

3.2

B.

Do not interrupt existing utilities serving occupied or operating facilities unless authorized in writing
by Owner and authorities having jurisdiction. Provide temporary services during interruptions to
existing utilities, as acceptable to Owner and to authorities having jurisdiction.
1.
Provide at least 72 hours' notice to Owner if shutdown of service is required during changeover.

C.

Utility Requirements: Locate, identify, disconnect, and seal or cap off indicated utilities serving areas
to be selectively demolished.
1.
Owner will arrange to shut off indicated utilities when requested by Contractor.
2.
Arrange to shut off indicated utilities with utility companies.
3.
If utility services are required to be removed, relocated, or abandoned, before proceeding with
selective demolition provide temporary utilities that bypass area of selective demolition and that
maintain continuity of service to other parts of building.
4.
Cut off pipe or conduit in walls or partitions to be removed. Cap, valve, or plug and seal
remaining portion of pipe or conduit after bypassing.

D.

Utility Requirements: Refer to Division 15 and 16 Sections for shutting off, disconnecting, removing,
and sealing or capping utilities. Do not start selective demolition work until utility disconnecting and
sealing have been completed and verified in writing.

3.3
A.

B.

PREPARATION
Dangerous Materials : Drain, purge, or otherwise remove, collect, and dispose of chemicals, gases,
explosives, acids, flammables, or other dangerous materials before proceeding with selective demolition
operations.
Site Access and Temporary Controls: Conduct selective demolition and debris-removal operations to
ensure minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.
.
1.
Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used facilities
without permission from Owner and authorities having jurisdiction. Provide alternate routes
around closed or obstructed traffic ways if required by governing regulations.
2.
Erect temporary protection, such as walks, fences, railings, canopies, and covered passageways,
where required by authorities having jurisdiction.
3.
Protect existing site improvements, appurtenances, and landscaping to remain.
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4.

Erect a plainly visible fence around drip line of individual trees or around perimeter drip line of
groups of trees to remain.

C.

Temporary Facilities: Provide temporary barricades and other protection required to prevent injury to
people and damage to adjacent buildings and facilities to remain.
1.
Provide protection to ensure safe passage of people around selective demolition area and to and
from occupied portions of building.
2.
Provide temporary weather protection, during interval between selective demolition of existing
construction on exterior surfaces and new construction, to prevent water leakage and damage to
structure and interior areas.
3.
Protect walls , ceilings, floors, and other existing finish work that are to remain or that are
exposed during selective demolition operations.
4.
Cover and protect furniture, furnishings, and equipment that have not been removed.

D.

Temporary Enclosures: Provide temporary enclosures for protection of existing building and
construction, in progress and completed, from exposure, foul weather, other construction operations,
and similar activities. Provide temporary weathertight enclosure for building exterior.
1.
Where heating or cooling is needed and permanent enclosure is not complete, provide insulated
temporary enclosures. Coordinate enclosure with ventilating and material drying or curing
requirements to avoid dangerous conditions and effects.

E.

Temporary Partitions: Erect and maintain dustproof partitions and temporary enclosures to limit dust
and dirt migration and to separate areas from fumes and noise.

F.

Temporary Shoring: Provide and maintain interior and exterior shoring, bracing, or structural support
to preserve stability and prevent movement, settlement, or collapse of construction to remain, and to
prevent unexpected or uncontrolled movement or collapse of construction being demolished.
1.
Strengthen or add new supports when required during progress of selective demolition.

3.4

A.

POLLUTION CONTROLS
Dust Control: Use water mist, temporary enclosures, and other suitable methods to limit spread of dust
and dirt. Comply with governing environmental-protection regulations.
1.
Do not use water when it may damage existing construction or create hazardous or objectionable
conditions, such as ice, flooding , and pollution.
2.
Wet mop floors to eliminate trackable dirt and wipe down walls and doors of demolition
enclosure. Vacuum carpeted areas .

B.

Disposal: Remove and transport debris in a manner that will prevent spillage on adjacent surfaces and
areas .
1.
Remove debris from elevated portions of building by chute, hoist, or other device that will convey
debris to grade level in a controlled descent.

C.

Cleaning: Clean adjacent structures and improvements of dust, dirt, and debris caused by selective
demolition operations. Return adjacent areas to condition existing before selective demolition
operations began.

3.5

A.

SELECTIVE DEMOLITION
General: Demolish and remove existing construction only to the extent required by new construction
and as indicated. Use methods required to complete the Work within limitations of governing
regulations and as follows:
1.
Proceed with selective demolition systematically, from higher to lower level. Complete selective
demolition operations above each floor or tier before disturbing supporting members on the next
lower level.
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2.

3.
4.

5.
6.
7.
8.
9.
10.

Neatly cut openings and holes plumb, square, and true to dimensions required. Use cutting
methods least likely to damage construction to remain or adjoining construction. Use hand tools
or small power tools designed for sawing or grinding, not hammering and chopping, to minimize
distmbance of adjacent surfaces. Temporarily cover openings to remain.
Cut or drill from the exposed or finished side into concealed surfaces to avoid marring existing
finished surfaces.
Do not use cutting torches until work area is cleared of flammable materials. At concealed
spaces, such as duct and pipe interiors, verify condition and contents of hidden space before
starting flame-cutting operations. Maintain [fire watch and] portable fire-suppression devices
during flame-cutting operations.
Maintain adequate ventilation when using cutting torches.
Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and promptly
dispose of off-site.
Remove structural framing members and lower to ground by method suitable to avoid free fall
and to prevent ground impact or dust generation.
Locate selective demolition equipment and remove debris and materials so as not to impose
excessive loads on supporting walls, floors, or framing.
Dispose of demolished items and materials promptly.
Return elements of construction and surfaces that are to remain to condition existing before
selective demolition operations began.

B.

Existing Facilities: Comply with building manager's requirements for using and protecting elevators,
stairs, walkways, loading docks, building entries, and other building facilities during selective
demolition operations.

C.

Removed and Salvaged Items: Comply with the following:
1.
Clean salvaged items.
2.
Pack or crate items after cleaning. Identify contents of containers.
3.
Store items in a secure area until delivery to Owner.
4.
Transport items to Owner's storage area off-site designated by Owner.
5.
Protect items from damage during transport and storage.

D.

Removed and Reinstalled Items: Comply with the following:
1.
Clean and repair items to functional condition adequate for intended reuse. Paint equipment to
match new equipment.
2.
Pack or crate items after cleaning and repairing. Identify contents of containers.
3.
Protect items from damage during transport and storage.
4.
Reinstall items in locations indicated. Comply with installation requirements for new materials
and equipment. Provide connections, supports, and miscellaneous materials necessary to make
item functional for use indicated.

E.

Existing Items to Remain: Protect construction indicated to remain against damage and soiling during
selective demolition. When permitted by Architect, items may be removed to a suitable, protected
storage location during selective demolition [and cleaned] and reinstalled in their original locations after
selective demolition operations are complete.

F.

Concrete: Demolish in small sections. .Cut concrete to a depth of at least 3/4 inch (19 mm) at junctures
with construction to remain, using power-driven saw. Dislodge concrete from reinforcement at
perimeter of areas being demolished, cut reinforcement, and then remove remainder of concrete
indicated for selective demolition. Neatly trim openings to dimensions indicated.

G.

Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to remain and at
regular intervals, using power-driven saw, then remove concrete between saw cuts.
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H.

Masonry: Demolish in small sections. Cut masonry at junctures with construction to remain, using
power-driven saw, then remove masonry between saw cuts.

1.

Concrete Slabs-on-Grade: Saw-eut perimeter of area to be demolished, then break: up and remove.

A.

PATCHING AND REPAIRS
General: Promptly repair damage to adjacent constroction caused by selective demolition operations.

B.

Patching: Comply with Division 1 Section "Cutting and Patching."

C.

Repairs: Where repairs to existing surfaces are required, patch to produce surfaces suitable for new
materials.
1.
Completely fill holes and depressions in existing masonry walls that are to remain with an
approved masonry patching material applied according to manufacturer's written
recommendations.

D.

Finishes: Restore exposed finishes of patched areas and extend restoration into adjoining construction
in a manner that eliminates evidence of patching and refinishing.

E.

Floors and Walls: Where walls or partitions that are demolished extend one finished area into another,
patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish
color, texture, and appearance. Remove existing floor and wall coverings and replace with new
materials, if necessary, to achieve uniform color and appearance.
Patch with durable seams that are as invisible as possible. Provide materials and comply with
1.
installation requirements specified in other Sections of these Specifications.
2.
Where patching occurs in a painted surface, apply primer and intermediate paint coats over patch
and apply final paint coat over entire unbroken surface containing patch. Provide additional
coats until patch blends with adjacent surfaces.
3.
Where feasible, test and inspect patched areas after completion to demonstrate integrity of
installation.

F.

Ceilings: Patch, repair, or rehang existing ceilings as necessary to provide an even-plane surface of
uniform appearance.

3.6

3.7
A.

DISPOSAL OF DEMOLISHED MATERIALS
General: Promptly dispose of demolished materials. Do not allow demolished materials to accumulate
on-site.

B.

Burning: Do not bum demolished materials.

C.

Disposal: Transport demolished materials off Owner's property and legally dispose of them.

A.

SELECTIVE DEMOLITION SCHEDULE
Existing Items to Be Removed: see Drawings.

B.

Existing Items to Be Removed and Salvaged: see Drawings

C.

Existing Items to Be Removed and Reinstalled: see Drawings

D.

Existing Items to Remain: see Drawings

3.8

END OF SECTION 01732
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SECTION 01770 - CLOSEOUT PROCEDURES
PART 1- GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes administrative and procedural requirements for contract closeout, including, but
not limited to, the following:
1.
Inspection procedures.
2.
Project Record Documents.
3.
Operation and maintenance manuals.
4.
Warranties.
5.
Instruction of Owner's personnel.
6.
Final cleaning.
Related Sections include the following:
1.
Division 1 Section "Payment Procedures" for requirements for Applications for Payment for
Substantial and Final Completion.
2.
Division 1 Section "Construction Progress Documentation" for submitting Final Completion
construction photographs and negatives.
3.
Division 1 Section "Execution Requirements" for progress cleaning of Project site.
4.
Division 1 Section "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.
5.
Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual
requirements.
6.
Division 1 Section "Demonstration and Training" for requirements for instruction of Owner's
personnel.
7.
Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for
products of those Sections.
SUBSTANTIAL COMPLETION
Preliminary Procedures: Before requesting inspection for determining date of Substantial Completion,
complete the following. List items below that are incomplete in request.
1.
Prepare a list of items to be completed and corrected (punch list), the value of items on the list,
and reasons why the Work is not complete.
2.
Advise Owner of pending insurance changeover requirements.
3.
Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.
4.
Prepare and submit Project Record Documents, operation and maintenance manuals, Final
Completion construction photographs, damage or settlement surveys, property surveys, and
similar final record information.
5.
Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.
Label with manufacturer's name and model number where applicable.
6.
Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel
of changeover in security provisions.
7.
Complete startup testing of systems.
8.
Terminate and remove temporary facilities from Project site, along with mockups, construction
tools, and similar elements.
9.
Advise Owner of changeover in heat and other utilities.
10.
Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
11.
Complete final cleaning requirements, including touchup painting.
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12.
B.

1.4
A.

B.

1.5
A.

1.6
A.

B.

Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

Inspection: Submit a written request for inspection for Substantial Completion. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect
will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items,
either on Contractor's list or additional items identified by Architect, that must be completed or
corrected before certificate will be issued.
1.
Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2.
Results of completed inspection will form the basis of requirements for Final Completion.
FINAL COMPLETION
Preliminary Procedures: Before requesting final inspection for determining date of Final Completion,
complete the following:
1.
Submit a final Application for Payment according to Division 1 Section "Payment Procedures."
2.
Submit certified copy of Architect's Substantial Completion inspection list of items to be
completed or corrected (punch list), endorsed and dated by Architect. The certified copy of the
list shall state that each item has been completed or otherwise resolved for acceptance.
3.
Submit evidence of final, continuing insurance coverage complying with insurance requirements .
4.
Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment,
and systems.
Inspection: Submit a written request for final inspection for acceptance. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect
will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that
must be completed or corrected before certificate will be issued.
1.
Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
LIST OF INCOMPLETE ITEMS (pUNCH LIST)
Preparation: Submit one copy of list. Include name and identification of each space and area affected
by construction operations for incomplete items and items needing correction including, if necessary,
areas disturbed by Contractor that are outside the limits of construction. Use CSI Form 14.1A.
1.
Organize list of spaces in sequential order, starting with exterior areas first and proceeding from
lowest floor to highest floor.
2.
Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.
PROJECT RECORD DOCUMENTS
General: Do not use Project Record Documents for construction purposes. Protect Project Record
Documents from deterioration and loss. Provide access to Project Record Documents for Architect's
reference during normal working hours.
Record Drawings: Maintain and submit one set of blue- or black-line white prints of Contract Drawings
and Shop Drawings.
1.
Mark Record Prints to show the actual installation where installation varies from that shown
originally. Require individual or entity who obtained record data, whether individual or entity is
Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.
a.
Give particular attention to information on concealed elements that cannot be readily
identified and recorded later.
b.
Accurately record information in an understandable drawing technique.
c.
Record data as soon as possible after obtaining it. Record and check the markup before
enclosing concealed installations.
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d.

2.
3.
4.

5.

C.

1.7
A.

B.

1.8
A.

B.

Mark Contract Drawings or Shop Drawings, whichever is most capable of showing actual
physical conditions, completely and accurately. Where Shop Drawings are marked, show
cross-reference on Contract Drawings.
Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between
changes for different categories of the Work at the same location .
Mark important additional information that was either shown schematically or omitted from
original Drawings.
Note Construction Change Directive numbers, Change Order numbers, alternate numbers , and
similar identification where applicable.
Identify and date each Record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location. Organize into manageable sets; bind each set with durable
paper cover sheets. Include identification on cover sheets.

Record Product Data: Submit one copy of each Product Data submittal. Mark one set to indicate the
actual product installation where installation varies substantially from that indicated in Product Data.
1.
Give particular attention to information on concealed products and installations that cannot be
readily identified and recorded later .
2.
Include significant changes in the product delivered to Project site and changes in manufacturer's
written instructions for installation.
3.
Note related Change Orders , Record Drawings, and Record Specifications, where applicable.
OPERATION AND MAINTENANCE MANUALS
Assemble (3) complete sets of operation and maintenance data indicating the operation and maintenance
of each system, subsystem, and piece of equipment not part of a system. Include operation and
maintenance data required in individual Specification Sections and as follows:
1.
Operation Data:
a.
Emergency instructions and procedures.
b.
System, subsystem, and equipment descriptions, including operating standards.
c.
Operating procedures , including startup , shutdown, seasonal , and weekend operations.
d.
Description of controls and sequence of operations.
e.
Piping diagrams.
2.
Maintenance Data:
a.
Manufacturer's information, including list of spare parts.
b.
Name, address , and telephone number of Installer or supplier.
c.
Maintenance procedures.
d.
Maintenance and service schedules for preventive and routine maintenance.
e.
Maintenance record forms.
f.
Copies of maintenance service agreements.
g.
Copies of warranties and bonds .
Organize operation and maintenance manuals into suitable sets of manageable size. Bind and index
data in heavy-duty, white, 3-ring, vinyl-covered, loose-leaf binders, in thickness necessary to
accommodate contents, with pocket inside the covers to receive folded oversized sheets. Identify each
binder on spine with the printed title "OPERATION AND MAINTENANCE MANUAL ," Project name,
and subject matter of contents.
WARRANTIES
Submittal Time: Submit written warranties on request of Architect for designated portions of the Work
where commencement of warranties other than date of Substantial Completion is indicated.
Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated
portions of the Work that are completed and occupied or used by Owner during construction period by
separate agreement with Contractor.
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C.

Organize warranty documents into an orderly sequence based on the table of contents of the Project
Manual.

.,

PART 2 - PRODUCTS
2.1
A.

MATERIALS
Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the
surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or
that might damage finished surfaces.

PART 3 - EXECUTION
3.1
A.

B.

3.2
A.

B.

DEMONSTRATION AND TRAINING
Instruction: Instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and
equipment not part of a system.
1.
Provide instructors experienced in operation and maintenance procedures.
2.
Provide instruction at mutually agreed-on times. For equipment that requires seasonal operation,
provide similar instruction at the start of each season.
3.
Schedule training with Owner through Architect, with at least seven days' advance notice.
4.
Coordinate instructors, including providing notification of dates, times, length of instruction, and
course content.
Program Structure: Develop an instruction program that includes individual training modules for each
system and equipment not part of a system, as required by individual Specification Sections. For each
training module, develop a learning objective and teaching outline. Include instruction for the
following:
1.
System design and operational philosophy.
2.
Review of documentation.
3.
Operations.
4.
Adjustments.
5.
Troubleshooting.
6.
Maintenance.
7.
Repair.
FINAL CLEANING
General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply with local
laws and ordinances and Federal and local environmental and antipollution regulations.
Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface
or unit to condition expected in an average commercial building cleaning and maintenance program.
Comply with manufacturer's written instructions.
1.
Complete the following cleaning operations before requesting inspection for certification of
Substantial Completion for entire Project or for a portion of Project:
a.
Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.
b.
Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign
deposits.
c.
Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
d.
Remove tools, construction equipment, machinery, and surplus material from Project site.
e.
Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of
stains, films, and similar foreign substances. Avoid disturbing natural weathering of
exterior surfaces. Restore reflective surfaces to their original condition.
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f.
g.
h.
i.

j.
k.

1.
m.
n.
o.
p.
q.

r.
C.

Remove debris and surface dust from limited access spaces, including roofs, plenums,
shafts, trenches, equipment vaults, manholes, attics , and similar spaces.
Sweep concrete floors broom clean in unoccupied spaces.
Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if
visible soil or stains remain.
Clean transparent materials, including mirrors and glass in doors and windows. Remove
glazing compounds and other noticeable , vision-obscuring materials. Replace chipped or
broken glass and other damaged transparent materials. Polish mirrors and glass, taking
care not to scratch surfaces.
Remove labels that are not permanent.
Touch up and otherwise repair and restore marred, exposed finishes and surfaces.
Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that
already show evidence of repair or restoration.
1)
Do not paint over "UL" and similar labels, including mechanical and electrical
nameplates.
Wipe surfaces of mechanical and electrical equipment, and similar equipment. Remove
excess lubrication, paint and mortar droppings, and other foreign substances.
Replace parts subject to unusual operating conditions.
Clean plumbing fixtures to a sanitary condition, free of stains , including stains resulting
from water exposure .
Replace disposable air filters and clean permanent air filters . Clean exposed surfaces of
diffusers, registers , and grills .
Clean ducts, blowers, and coils if units were operated without filters during construction.
Clean light fixtures , lamps , globes, and reflectors to function with full efficiency. Replace
burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy
starters in fluorescent and mercury vapor fixtures to comply with requirements for new
fixtures .
Leave Project clean and ready for occupancy.

Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess
materials on Owner's property . Do not discharge volatile , harmful, or dangerous materials into drainage
systems. Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 01770

01770 - 5
Lewis Field

East Stadium Renovation - Phase I

SECTION 03301- CAST-IN-PLACE CONCRETE (LIMITED APPLICATIONS)

PART 1 - GENERAL
1.1
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section specifies cast-in-place concrete, including reinforcement, concrete materials, mix design,
placement procedures, and finishes.

1.2

A.

SUBMIrrALS
General: In addition to the following, comply with submittal requirements in ACI 301.

B.

Product Data : For each type of manufactured material and product indicated.

C.

Design Mixes: For each concrete mix.

1.3

1.4
A.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who has completed concrete work similar in material,
design, and extent to that indicated for this Project and whose work has resulted in construction with a
record of successful in-service performance,

B.

Manufacturer Qualifications: A finn experienced in manufacturing ready-mixed concrete products
complying with ASTM C 94 requirements for production facilities and equipment.

C.

Source Limitations: Obtain each type of cement of the same brand from the same manufacturer's plant,
each aggregate from one source, and each admixture from the same manufacturer.

D.

Comply with ACI 301, "Specification for Structural Concrete," including the following, unless modified
by the requirements of the Contract Documents.
1.
General requirements, including submittals, quality assurance, acceptance of structure, and
protection of in-place concrete.
2.
Fonnwork and form accessories.
3.
Steel reinforcement and supports.
4.
Concrete mixtures.
5.
Handling, placing, and constructing concrete.

PART 2 - PRODUCTS
2.1
A.

FORMWORK
Furnish fonnwork and form accessories according to ACI 301.

A.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B.

Plain-Steel Wire: ASTM A 82, as drawn.

C.

Plain-Steel Welded Wire Fabric: ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

2.2

2.3

CONCRETE MATERIALS
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A.

Portland Cement: ASTM C 150, Types I or II or Type III!.

B.

Normal-Weight Aggregate: ASTM C 33, uniformly graded, not exceeding 1-1/2-inch (38-mm) nominal
size .

c.

Water: Potable and complying with ASTM C 94.

2.4

A.

ADMIXTURES
General: Admixtures certified by manufacturer to contain not more than 0.1 percent water-soluble
chloride ions by mass of cement and to be compatible with other admixtures. Do not use admixtures
containing calcium chloride.

B.

Air-Entraining Admixture: ASTM C 260.

A.

RELATED MATERIALS
Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or selfexpanding cork.

A.

CURING MATERIALS
Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh
concrete.

2.5

2.6

B.

Absorptive Cover : AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 oz.lsq. yd. (305 g/sq . m) dry .

C.

Moisture-Retaining Cover : ASTM C 171, polyethylene film or white burlap-polyethylene sheet.

D.

Water: Potable.

E.

Clear, Solvent-Borne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

A.

CONCRETE MIXES
Comply with ACI 301 requirements for concrete mixtures.

2.7

B.

Prepare design mixes , proportioned according to ACI 301, for normal-weight concrete determined by
either laboratory trial mix or field test data bases , as follows :
1.
Compressive Strength (28 Days): 4000 psi (27.6 MFa) .
2.
Slump: 4 inches (100 mm) .

C.

Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of
placement having an air content of 6.0 percent within a tolerance of plus 1.0 or minus 1.5 percent.

2.8

A.

CONCRETE MIXING
Ready-Mixed Concrete: Comply with ASTM C 94.
1.
When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce
mixing and delivery time to 60 minutes.

PART 3 - EXECUTION
3.1
A.

FORMWORK
Design, construct, erect, shore, brace, and maintain fonnwork according to ACI 301.
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3.2

A.

3.3

A.

STEEL REINFORCEMENT
Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting
reinforcement.
1.
Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing
concrete.
JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B.

Construction Joints: Locate and install so as not to impair strength or appearance of concrete, at
locations indicated or as approved by Architect.

C.

Contraction (Control) Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of
the concrete thickness, as follows :
1.
Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge
of joint with groover tool to a radius of 1/8 inch (3 mm) . Repeat grooving of contraction joints
after appl ying surface finishes. Eliminate groover marks on concrete surfaces.
2.
Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or
diamond-rimmed blades. Cut 1/8-inch- (3-mm-) wide joints into concrete when cutting action
will not tear, abrade, or otherwise damage surface and before concrete develops random
contraction cracks.

A.

CONCRETE PLACEMENT
Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing concrete.

B.

Do not add water to concrete during delivery, at Project site, or during placement.

3.4

3.5

A.

FINISIllNG FORMED SURFACES
Rough-Formed Finish: As-east concrete texture imparted by form-facing material with tie holes and
defective areas repaired and patched, and fins and other projections exceeding 1/4 inch (6 mm) in height
rubbed down or chipped off.
1.
Apply to concrete surfaces not exposed to public view.

B.

Smooth-Formed Finish: As-east concrete texture imparted by form-facing material, arranged in an
orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective
areas. Completely remove fins and other projections.
1.
Apply to concrete surfaces exposed to public view or to be covered with a coating or covering
material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, or
painting.
2.
Do not apply rubbed finish to smooth-formed finish.
3.
Apply the following rubbed finish, defined in ACI 301, to smooth-formed finished concrete.
a.
Smooth-rubbed finish.

C.

Related Unformed Surfaces: At tops of walls , horizontal offsets, and similar unformed surfaces adjacent
to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.
Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces, unless
otherwise indicated.

3.6

A.

FINISIllNG UNFORMED SURFACES
General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete
surfaces. Do not wet concrete surfaces.
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B.

Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or darbies to
form a uniform and open-textured surface plane before excess moisture or bleedwater appears on the
surface.
1.
Do not further disturb surfaces before starting finishing operations.

C.

Trowel Finish: Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces exposed to
view or to be covered with resilient flooring, carpet, ceramic or quarry tile set over a cleavage
membrane, paint, or another thin film-finish coating system.

D.

Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior concrete
platforms, steps, and ramps. Immediately after float finishing, slightly roughen trafficked surface by
brooming with fiber-bristle broom perpendicular to main traffic route.

3.7

A.

TOLERANCES
Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."
CONCRETE PROTECTION AND CURING

3.8

A.

General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
Comply with ACI 306.1 for cold-weather protection, and follow recommendations in ACI 305R for hotweather protection during curing.

B.

Begin curing after finishing concrete, but not before free water has disappeared from concrete surface.

C.

Curing Methods: Cure formed and unformed concrete for at least seven days by moisture curing,
moisture-retaining-eover curing, curing compound, or a combination of these as follows:
1.
Curing Compound: Apply uniformly in continuous operation by power spray or roller according
to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three
hours after initial application. Maintain continuity of coating and repair damage during curing
period.

3.10

A.

B.

3.11
A.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified independent testing and inspecting agency to sample materials,
perform tests, and submit test reports during concrete placement according to requirements specified in
this Article. Perform tests according to ACI 301.
Testing Agency: Contractor will engage a qualified independent testing and inspecting agency to
sample materials, perform tests, and submit test reports during concrete placement. Tests will be
performed according to ACI 301.
1.
Testing Frequency: Obtain one composite sample for each day's pour of each concrete mix
exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), plus one set for each additional
50 cu. yd. (38 cu. m) or fraction thereof.
2.
Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. (76 cu. m) or
fraction thereof of each concrete mix placed each day.
REPAIRS
Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION 03301

03301 - 4
Lewis Field

East Stadium Renovation-Phase I

SECTION 05400 - COLD-FORMED METAL FRAWNG
PART 1 - GENERAL
1.1
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section includes the following:
1.
Interior non-load-bearing wall framing.

1.2

B.

1.3
A.

B.
1.4
A.

1.5
A.
B.

1.6

Related Sections include the following:
1.
Divis ion 5 Section "Metal Fabrications" for masonry shelf angles and connections.
2.
Division 6 Section "Rough Carpentry" for subflooring , wall sheathing, or roof sheathing using woodbased structural-use panels , particleboard, fibrous-felted board, and foam-plastic sheathing.
3.
Division 9 Section "Gypsum Board Assemblies" for interior non-load-bearing metal-stud framing
and ceiling-suspension assemblies .
DEFINITIONS
Minimum Uncoated Steel Thickness: Minimum uncoated thickness of cold-formed framing delivered to the
Project site shall be not less than 95 percent of the thickness used in the cold-formed framing design.
Lesser thicknesses shall be permitted at bends due to cold forming.
Producer: Entity that produces steel sheet coil fabricated into cold-formed members.
PERFORMANCE REQUIREMENTS
Structural Performance: Provide cold-formed metal framing capable of withstanding design loads within
limits and under conditions indicated.
1.
Deflection Limits: Design framing systems to withstand design loads without deflections greater
than the following :
a.
Interior Load-Bearing Wall Framing: Horizontal deflection of 1/240 of the wall height.
2.
Design framing systems to provide for movement of framing members without damage or
overstressing, sheathing failure , connection failure , undue strain on fasteners and anchors , or other
detrimental effects when subject to a maximum ambient temperature change of 120 deg F (67
deg C).
3.
Design framing system to maintain clearances at openings, to allow for construction tolerances, and
to accommodate live load deflection of primary building structure as follows:
a.
Upward and downward movement of 1/2 inch (13 mm).
SUBMITTALS
Product Data: For each type of cold-formed metal framing product and accessory indicated.
Shop Drawings: Show layout, spacings , sizes, thicknesses , and types of cold-formed metal framing;
fabrication; and fastening and anchorage details , including mechanical fasteners. Show reinforcing
channels, opening framing, supplemental framing, strapping, bracing, bridging, splices, accessories,
connection details , and attachment to adjoining Work.

A.

DELIVERY, STORAGE , AND HANDLING
Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage,
and handl ing .

B.

Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.
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PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

2.3
A.

B.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering cold-formed
metal framing that may be incorporated into the Work include, but are not limited to, the following :
Manufacturers: Subject to compliance with requirements, provide cold-formed metal framing by one of the
following :
1.
Allied American Studco, Inc.
2.
Angeles Metal Systems.
3.
California Expanded Metal Products Co.
4.
California Metal Systems, Inc.
5.
Clark Steel Framing Industries.
6.
Consolidated Fabricators Corp.
7.
Consolidated Systems, Inc.
8.
Dale Industries, Inc.
9.
Design Shapes in Steel.
10.
Dietrich Industries, Inc.
11.
Knorr Steel Framing Systems.
12.
MarinoWare; Div. of Ware Industries, Inc.
13.
Scafco Corp.
14.
Steel Construction Systems.
15.
Steel Developers , LLC.
16.
Steeler, Inc.
17.
Studco of Hawaii , Inc.
18.
Super Stud Building Products , Inc.
19.
Unimast, Inc.
20.
United Metal Products , Inc.
21.
Western Metal Lath.
MATERIALS
Steel Sheet: ASTM A 570/A 570M, hot rolled or ASTM A 611, cold rolled ; cleaned, pretreated, and
primed with manufacturer's baked-on, lead- and chromate-free, rust-inhibitive primer complying with
performance requirements in FS TT-P-664, of grade as follows:
1.
Grade: 33 (230) or C, Type 1 or 2.
FRAWNG ACCESSORIES
Fabricate steel-framing accessories of the same material and finish used for framing members, with a
minimum yield strength of 33,000 psi (230 MPa).
Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as
follows:
1.
Supplementary framing.
2.
Bracing, bridging, and solid blocking.
3.
Web stiffeners .
4.
End clips.
5.
Foundation clips.
6.
Gusset plates.
7.
Stud kickers , knee braces, and girts .
8.
Joist hangers and end closures.
9.
Hole reinforcing plates.
10.
Backer plates .
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2.4

A.

ANCHORS, CLIPS , AND FASTENERS
Steel Shapes and Clips : ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123.

B.

Expansion Anchors: Fabricated from corrosion-resistant materials, with capability to sustain, without
failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 conduc ted by a
qualified independent testing agency .

C.

Power-Actuated Anchors: Fastener system of type suitable for application indicated, fabricated from
corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 times design
load, as determined by testing per ASTM E 1190 conducted by a qualified independent testing agency .

D.

Mechanical Fasteners: Corrosion-resistant-eoated, self-drilling, self-threading steel drill screws .
1.
Head Type : Low-profile head beneath sheathing, manufacturer's standard elsewhere.

E.

Welding El ectrodes: Comply with AWS standards.

2.5
A.

FABRICATION
Fabricate cold-formed metal framing and accessories plumb, square, and true to line , and with connections
securely fastened, according to manufacturer's written recommendations and requirements in this Section.
1.
Fabricate framing assemblies using jigs or templates.
2.
Cut framing members by sawing or shearing; do not torch cut.
3.
Fasten cold-formed metal framing members by welding or screw fastening, as standard with
fabricator . Wire tying of framing members is not permitted.
a.
Comply with AWS D 1.3 requirements and procedures for welding, appearance and quality of
welds, and methods used in correcting welding work.
b.
Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating
joined members by not less than three exposed screw threads.
4.
Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening,
according to Shop Drawings.

B.

Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses . Lift
fabricated assemblies to prevent damage or permanent distortion.

C.

Fabrication Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable
tolerance variation of 1/8 inch in 10 feet (1:960) and as follows:
1.
Spac ing : Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan
location. Cumulative error shall not exceed minimum fastening requirements of sheathing or other
finishing materials.
2.
Squareness: Fabricate each cold-formed metal framing assembly to a maximum out-of-square
tolerance of 1/8 inch (3 mm) .

PART 3 - EXE CUTION
3.1

A.

3.2

A.
B.

EXAWNATION
Examine supporting substrates and abutting structural framing for compliance with requirements for
installation tolerances and other conditions affecting performance. Proceed with installation only after
unsatisfactory conditions have been corrected.
INSTALLATION, GENERAL
Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
Install cold-formed metal framing according to ASTM C 1007, unless more stringent requirements are
indicated.
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c.

Install shop- or field-fabricated, cold-formed framing and securel y anchor to supporting structure.
1.
Bolt or weld wall panels at horizontal and vertical junctur es to produce flush, even , true-to-line joints
with maximum variation in plane and true position between fabricated panels not exceeding 1/16
inch (1.6 mm).

D.

Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections
securely fastened, according to manufacturer's written recommendations and requirements in this Section.
1.
Cut framing members by sawing or shearing; do not torch cut.
2.
Fasten cold-formed metal framing members by welding or screw fastening, as standard with
fabricator. Wire tying of framing members is not permitted.
a.
Comply with AWS D 1.3 requirements and procedures for welding, appearance and quality of
welds , and methods used in correcting welding work.
b.
Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating
joined members by not less than three exposed screw threads.

E.

Install framing members in one-piece lengths, unless splice connections are indicated for track or tension
members.

F.

Install temporary bracing and supports to secure framing and support loads comparable in intensity to those
for which structure was designed. Maintain braces and supports in place, undisturbed, until entire
integrated supporting structure has been completed and permanent connections to framing are secured.

G.

Do not bridge building expansion and control joints with cold-formed metal framing. Independently frame
both sides ofjoints.

H.

Install insulation in built-up exterior framing members, such as headers, sills , boxed joists, and multiple
studs at openings, that are inaccessible on completion of framing work.

1.

Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched
openings.

1.

Erection Tolerances: Install cold-formed metal framing level, plumb, and true to line to a maximum
allo wable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows :
1.
Space individual framing members no more than plus or minus 1/8 inch (3 mm) from plan location.
Cumulative error shall not exceed minimum fastening requirements of sheathing or other finishing
materials.

3.3

A.

FIELD QUALITY CONTROL
Field and shop welds will be subject to inspection and testing.

B.

Remove and replace Work that does not comply with specified requirements.

3.4

A.

REPAIRS AND PROTECTION
Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and installed coldformed metal framing with galvanized repair paint according to ASTM A 780 and manufacturer's written
instructions.

B.

Touchup Painting: Wire brush, clean, and paint scarred areas, welds , and rust spots on fabricated and
installed prime-painted, cold-formed metal framing. Paint framing surfaces with same type of shop paint
used on adjacent surfaces.

c.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer, that
ensure cold-formed metal framing is without damage or deterioration at time of Substantial Completion.
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END OF SECTION 05400
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SECTION 05500 - MET AL FABRICATIONS
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SlThWARY
This Section includes the following:
1.
Loose bearing and leveling plates.
2.
Steel framing and supports for mechanical and electrical equipment.
3.
Steel framing and supports for applications where framing and supports are not specified in other
Sections.
4.
Miscellaneous metal trim.
5.
Metal floor plate and supports.
6.
Cast thresholds.
7.
Steel Handrails
Related Sections include the following:
1.
Division 5 Section "Pipe and Tube Railings" for metal pipe and tube handrails and railings.
2.
Division 6 Section "Rough Carpentry" for metal framing anchors and other rough hardware.
SUBMITTALS
Product Data: For the following:
1.
Paint products.

B.

Shop Drawings: Detail fabrication and erection of each metal fabrication indicated. Include plans,
elevations, sections, and details of metal fabrications and their connections . Show anchorage and accessory
items.
1.
Provide templates for anchors and bolts specified for installation under other Sections.

C.

Welding Certificates: Copies of certificates for welding procedures and personnel.

1.4
A.

1.5
A.

QUALITY ASSURANCE
Welding: Qualify procedures and personnel according to the following:
1.
AWS D 1.1, "Structural Welding Code--Steel."
2.
AWS D1.2, "Structural Welding Code--Aluminum."
3.
AWS D1.3, "Structural Welding Code--Sheet SteeL"
4.
Certify that each welder has satisfactorily passed AWS qualification tests for welding processes
involved and, if pertinent, has undergone recertification.
PROJECT CONDITIONS
Field Measurements: Where metal fabrications are indicated to fit walls and other construction, verify
dimensions by field measurements before fabrication and indicate measurements on Shop Drawings.
Coordinate fabrication schedule with construction progress to avoid delaying the Work.
1.
Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating metal fabrications without field measurements.
Coordinate construction to ensure that actual dimensions correspond to established dimensions.
Allow for trimming and fitting.
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1.6
A.

COORDINATION
Coordinate installation of anchorages for metal fabrications. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts , and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time
for installation.

PART 2 - PRODUCTS
2.1
A.

2.2

METALS, GENERAL
Metal Surfaces, General: For metal fabrications exposed to view in the completed Work, provide materials
with smooth, flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller
marks, rolled trade names, or roughness.

A.

FERROUS METALS
Steel Plates, Shapes, and Bars : ASTM A 36/A 36M.

B.

Stainless-Steel Sheet, Strip, Plate, and Flat Bars: ASTM A 666, Type 304.

C.

Stainless-Steel Bars and Shapes: ASTM A 276, Type 304.

D.

Steel Tubing: Cold-formed steel tubing complying with ASTM A 500.

E.

Steel Pipe: ASTM A 53, standard weight (Schedule 40), unless another weight is indicated or required by
structural loads.

F.

Cast-in-Place Anchors in Concrete: Anchors of type indicated below, fabricated from corrosion-resistant
materials capable of sustaining, without failure, the load imposed within a safety factor of 4, as determined
by testing per ASTM E 488 , conducted by a qualified independent testing agency .
1.
Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM A 47M) malleable
iron or ASTM A 27/A 27M cast steel. Provide bolts , washers, and shims as needed, hot-dip
galvanized per ASTM A 153/A 153M.

G.

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy welded.

A.

ALUMINUM
Aluminum Extrusions: ASTM B 221 (ASTM B 221M), alloy 6063-T6.

B.

Aluminum-Alloy Rolled Tread Plate: ASTM B 632/B 632M, alloy 6061-T6.

A.

PAINT
Shop Primers: Provide primers that comply with Division 9 Section "Painting."

2.3

2.4

B.

Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with performance requirements in FS IT-P-664; selected for good resistance to normal
atmospheric corrosion, compatibility with finish paint systems indicated, and capability to provide a sound
foundation for field-applied topcoats despite prolonged exposure.

C.

Shop Primer for Ferrous Metal: Organic zinc-rich primer, complying with SSPC-Paint 20 and compatible
with topcoat.
1.
Available Products: Subject to compliance with requirements, products that may be incorporated
into the Work include, but are not limited to, the following:
2.
Products: Subject to compliance with requirements, provide one of the following:
a.
Carboline 621; Carboline Company.
b.
Aquapon Zinc-Rich Primer 97-670; PPG Industries, Inc.
05500 - 2
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c.

Tneme-Zinc

90-97~

Tnemec Company, Inc.

D.

Galvanizing Repair Paint: High-zinc-dust-eontent paint for regalvanizing welds in steel, complying with
SSPC-Paint 20.

E.

Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no
asbestos fibers, or cold-applied asphalt emulsion complying with ASTM D 1187.

2.5
A.

FASTENERS
General: Provide Type 304 or 316 stainless-steel fasteners for exterior use and zinc-plated fasteners with
coating complying with ASTM B 633, Class Fe/Zn 5, where built into exterior walls. Select fasteners for
type, grade, and class required.

B.

Bolts and Nuts: Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568M, Property Class
with hex nuts, ASTM A 563 (ASTM A 563M) ~ and, where indicated, flat washers.

C.

Anchor Bolts: ASTM F 1554, Grade 36.

D.

Machine Screws: ASME B18.6.3 (ASME BI8.6.7M).

E.

Lag Bolts: ASME BI8.2.1 (ASME BI8.2.3 .8M).

F.

Wood Screws: Flat head, carbon steel, ASME BI8.6.1.

G.

Plain Washers: Round, carbon steel, ASME BI8.22.1 (ASME BI8.22M).

H.

Lock Washers: Helical, spring type, carbon steel, ASME BI8.21.1 (ASME BI8.21.2M).

I.

Toggle Bolts: FS FF-B-588, tumble-wing type, class and style as needed.

2.6
A.

4.6)~

FABRICATION, GENERAL
Shop Assembly: Preassemble items in shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Use connections that
maintain structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.

B.

Shear and punch metals cleanly and accurately . Remove burrs.

C.

Ease exposed edges to a radius of approximately 1/32 inch (l mm), unless otherwise indicated. Form bentmetal comers to smallest radius possible without causing grain separation or otherwise impairing work.

D.

Weld comers and seams continuously to comply with the following:
1.
Use materials and methods that minimize distortion and develop strength and corrosion resistance of
base metals.
2.
Obtain fusion without undercut or overlap.
3.
Remove welding flux immediately.
4.
At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness
shows after finishing and contour of welded surface matches that of adjacent surface.

E.

Provide for anchorage of type indicated; coordinate with supporting structure. Fabricate and space
anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.

F.

Cut, reinforce , drill , and tap metal fabrications as indicated to receive finish hardware, screws, and similar
items.
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G.

Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep holes where
water may accumulate.
Allow for thermal movement resulting from the following maximum change (range) in ambient and surface
temperatures by preventing buckling, opening up of joints, overstressing of components, failure of
connections, and other detrimental effects . Base engineering calculation on surface temperatures of
materials due to both solar heat gain and nighttime-sky heat loss.
1.
Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

1.

Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges .

1.

Remove sharp or rough areas on exposed traffic surfaces.

K.

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners where possible.
Use exposed fasteners of type indicated or, if not indicated, Phillips flat-head (countersunk) screws or bolts .
Locate joints where least conspicuous.
LOOSE BEARING AND LEVELING PLATES

2.7
A.

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete construction. Drill
plates to receive anchor bolts and for grouting.

B.

Galvanize plates after fabrication.

A.

MISCELLANEOUS FRAMING AND SUPPORTS
General: Provide steel framing and supports that are not a part of structural-steel framework as necessary to
complete the Work.

B.

General: Provide steel framing and supports indicated and as necessary to complete the Work.

C.

Fabricate units from structural-steel shapes, plates, and bars of welded construction, unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction retained by framing and supports. Cut, drill, and tap units to receive hardware, hangers, and
similar items.
1.
Fabricate units from slotted channel framing where indicated.
2.
Where units are indicated to be cast into concrete or built into masonry, equip with integrally welded
steel strap anchors 1-1/4 inches (32 mm) wide by 1/4 inch (6 mm) thick by 8 inches (200 mm) long
at 24 inches (600 mm) o.c., unless otherwise indicated.
Furnish inserts if units must be installed after concrete is placed.
3.

D.

Galvanize miscellaneous framing and supports where indicated.

A.

FINISHES,GENERAL
Comply with NAAMM's "Metal Finishes Manual for
recommendations for applying and designating finishes.

B.

Finish metal fabrications after assembly.

2.8

2.9

2.10
A.

Architectural and Metal Products" for

STEEL AND IRON FINISHES
Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes and
those to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated. Comply
with SSPC-PA 1, "Paint Application Specification No.1 ," for shop painting.
1.
Stripe paint comers, crevices, bolts, welds, and sharp edges.
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2.11
A.

ALUMINUM FINISHES
Finish designations prefixed by AA comply with the system established by the Aluminum Association for
designating aluminum finishes.

B.

As-Fabricated Finish: AA-MI0 (Mechanical Finish: as fabricated, unspecified).

c.

Class I, Clear Anodic Finish: AA-M12C22A41 (Mechanical Finish: nonspecular as fabricated.

PART 3 - EXECUTION
3.1

A.

INSTALLATION, GENERAL
Fastening to In-Place Construction: Provide anchorage devices and fasteners where necessary for securing
metal fabrications to in-place construction. Include threaded fasteners for concrete and masonry inserts,
toggle bolts, through-bolts, lag bolts, wood screws, and other connectors.

B.

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing metal
fabrications. Set metal fabrications accurately in location, alignment, and elevation; with edges and
surfaces level, plumb , true, and free of rack; and measured from established lines and levels.

C.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete, masonry, or
similar construction.

D.

Fit exposed connections accurately together to form hairline joints. Weld connections that are not to be left
as exposed joints but cannot be shop welded because of shipping size limitations. Do not weld, cut, or
abrade surfaces of exterior units that have been hot-dip galvanized after fabrication and are for bolted or
screwed field connections.

E.

Field Welding: Comply with the following requirements:
1.
Use materials and methods that minimize distortion and develop strength and corrosion resistance of
base metals.
2.
Obtain fusion without undercut or overlap.
3.
Remove welding flux immediately.
4.
At exposed connections, finish exposed welds and surfaces smooth and blended so no roughness
shows after finishing and contour of welded surface matches that of adjacent surface.

F.

Corrosion Protection: Coat concealed surfaces of aluminum that will come into contact with grout,
concrete, masonry, wood, or dissimilar metals with a heavy coat of bituminous paint.

3.2

A.

B.

ADJUSTING AND CLEANING
Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in Division 9 Section "Painting."
Galvanized Surfaces: Clean field welds. .bolted connections, and abraded areas and repair galvanizing to
comply with ASTM A 780.

END OF SECTION 05500
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SECTION 05521 - PIPE AND TUBE RAILINGS
PART 1 - GENERAL

1.1
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

Sillv1MARY
This Section includes the following:
1.
Steel pipe and tube handrails and railings.

1.2

1.3
A.

PERFORMANCE REQUIREMENTS
General: In engineering handrails and railings to withstand structural loads indicated, determine allowable
design working stresses of handrail and railing materials based on the following:
1.
Structural Steel: AISC S335, "Specification for Structural Steel Buildings Allowable Stress Design
and Plastic Design with Commentary. "
2.
Cold-Formed Structural Steel: AISI SG-673 , Part I, "Specification for the Design of Cold-Formed
Steel Structural Members."

B.

Structural Performance of Handrails and Railings: Provide handrails and railings capable of withstanding
the following structural loads without exceeding allowable design working stresses of materials for
handrails, railings, anchors, and connections:
1.
Handrails Not Serving As Top Rails: Capable of withstanding the following loads applied as
indicated:
a.
Concentrated load of 200 lbf (890 N) applied at any point and in any direction.
b.
Uniform load of 50 lbf/ft. (730 N/m) applied in any direction.
c.
Concentrated and uniform loads above need not be assumed to act concurrently.

C.

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals and other
materials from direct contact with incompatible materials.

1.4
A.

SUBMIrrALS
Product Data: For the following:
1.
Manufacturer's product lines of mechanically connected handrails and railings.

B.

Shop Drawings: Show fabrication and installation of handrails and railings. Include plans, elevations,
sections, component details, and attachments to other Work.

C.

Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for
products with factory-applied color finishes.

1.5
A.
1.6
A.
1.7
A.

QUALITY ASSURANCE
Source Limitations: Obtain each type of handrail and railing through one source from a single
manufacturer.
STORAGE
Store handrails and railings in a dry, well-ventilated, weathertight place .
PROJECT CONDITIONS
Field Measurements: Verify handrail and railing dimensions by field measurements before fabrication and
indicate measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to
avoid delaying the Work.

05521 - 1
Lewis Field

East Stadium Renovation - Phase I

1.

1.8
A.

1.9
A.

Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating handrails and railings without field
measurements. Coordinate construction to ensure that actual dimensions correspond to established
dimensions.

COORDINATION
Coordinate installation of anchorages for handrails and railings. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with
integral anchors, that are to be embedded in concrete or masonry. Deliver such items to Project site in time
for installation.
SCHEDULING
Schedule installation so handrails and railings are mounted only on completed walls . Do not support
temporarily by any means that does not satisfy structural performance requirements.

PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Steel Pipe and Tube Railings:
a.
Humane Equipment Co.
b.
Wagner: R & B Wagner, Inc.
METALS
General: Provide metal free from pitting, seam marks, roller marks, stains, discolorations, and other
imperfections where exposed to view on finished units .

B.

Steel and Iron : Provide steel and iron in the form indicated, complying with the following requirements:
1.
Steel Pipe : ASTM A 53; finish , type, and weight class as follows :
a.
Black finish, unless otherwise indicated.
b.
Type F, or Type S, Grade A, standard weight (Schedule 40), unless another grade and weight
are required by structural loads.
2.
Steel Tubing: Cold-formed steel tubing, ASTM A 500, Grade A, unless another grade is required by
structural loads.
3.
Steel Plates , Shapes , and Bars : ASTM A 36/A 36M.

C.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as supported
rails , unless otherwise indicated.

2.3
A.

B.

WELDING MATERIALS, FASTENERS, AND ANCHORS
Welding Electrodes and Filler Metal : Provide type and alloy of filler metal and electrodes as recommended
by producer of metal to be welded and as required for color match, strength, and compatibility in fabricated
items.
Fasteners for Anchoring Handrails and Railings to Other Construction: Select fasteners of type, grade, and
class required to produce connections suitable for anchoring handrails and railings to other types of
construction indicated and capable of withstanding design loads.
1.
For steel handrails, railings, and fittings, use plated fasteners complying with ASTM B 633,
Class Fe/Zn 25 for electrodeposited zinc coating.
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c.

Fasteners for Interconnecting Handrail and Railing Components: Use fasteners fabricated from same basic
metal as fastened metal, unless otherwise indicated. Do not use metals that are corrosive or incompatible
with materials joined.
1.
Provide concealed fasteners for interconnecting handrail and railing components and for attaching
them to other work, unless otherwise indicated.
2.
Provide concealed fasteners for interconnecting handrail and railing components and for attaching
them to other work, unless exposed fasteners are unavoidable or are the standard fastening method
for handrails and railings indicated.
3.
Provide Phillips flat-head machine screws for exposed fasteners, unless otherwise indicated.

D.

Cast-in-Place and Postinstalled Anchors : Anchors of type indicated below, fabricated from corrosionresistant materials with capability to sustain, without failure , a load equal to six times the load imposed
when installed in unit masonry and equal to four times the load imposed when installed in concrete, as
determined by testing per ASTM E 488 conducted by a qualified independent testing agency.
1.
Expansion anchors.
PAINT

2.4
A.

Shop Primers: Provide primers to comply with applicable requirements in Division 9 Section "Painting."

B.

Shop Primer for Ferrous Metal: Fast-curing, lead- and chromate-free, universal modified-alkyd primer
complying with performance requirements in FS IT-P-664; selected for good resistance to normal
atmospheric corrosion, compatibility with finish paint systems indicated, and capability to provide a sound
foundation for field-applied topcoats despite prolonged exposure.

c.

Shop Primer for Galvanized Steel: Zinc-dust, zinc-oxide primer formulated for priming zinc-coated steel
and for compatibility with finish paint systems indicated, and complying with SSPC-Paint 5.

D.

Bituminous Paint: Cold-applied asphalt mastic complying with SSPC-Paint 12, except containing no
asbestos fibers, or cold-applied asphalt emulsion complying with ASTM D 1187.

2.5
A.

FABRICATION
General: Fabricate handrails and railings to comply with requirements indicated for design, dimensions ,
member sizes and spacing, details, finish, and anchorage, but not less than that required to support
structural loads.

B.

Assemble handrails and railings in the shop to greatest extent possible to minimize field splicing and
assembly. Disassemble units only as necessary for shipping and handling limitations. Clearly mark units
for reassembly and coordinated installation. Use connections that maintain structural value of joined pieces.

C.

Form changes in direction of railing members as follows:
1.
As detailed.
2.
By bending.
3.
By radius bends of radius indicated.
4.
By flush radius bends.
5.
By mitering at elbow bends.
6.
By inserting prefabricated flush-elbow fittings.
7.
By any method indicated above, applicable to change in direction involved .

D.

Form simple and compound curves by bending members in jigs to produce uniform curvature for each
repetitive configuration required; maintain cylindrical cross section of member throughout entire bend
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of handrail and railing
components.
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E.

Welded Connections: Fabricate handrails and railings for connecting members by welding. Cope
components at perpendicular and skew connections to provide close fit, or use fittings designed for this
purpose. Weld connections continuously to comply with the following:
1.
Use materials and methods that minimize distortion and develop strength and corrosion resistance of
base metals.
2.
Obtain fusion without undercut or overlap.
3.
Remove flux immediately.
4.
At exposed connections, finish exposed surfaces smooth and blended so no roughness shows after
finishing and welded surface matches contours of adjoining surfaces.

F.

Brackets, Flanges, Fittings, and Anchors: Provide wall brackets, flanges, miscellaneous fittings, and
anchors to interconnect handrail and railing members to other work, unless otherwise indicated.

G.

Provide inserts and other anchorage devices for connecting handrails and railings to concrete or masonry
work. Fabricate anchorage devices capable of withstanding loads imposed by handrails and railings.
Coordinate anchorage devices with supporting structure.

H.

Shear and punch metals cleanly and accurately. Remove burrs from exposed cut edges.

1.

Ease exposed edges to a radius of approximately 1/32 inch (l mm), unless otherwise indicated. Form bentmetal comers to smallest radius possible without causing grain separation or otherwise impairing the Work.

1.

Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, screws, and similar
items.

K.

Close exposed ends of handrail and railing members with prefabricated end fittings.

L.

Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. Close ends of returns,
unless clearance between end of railing and wall is 1/4 inch (6 mm) or less.

M.

Fillers: Provide fillers made from steel plate, or other suitably crush-resistant material, where needed to
transfer wall bracket loads through wall finishes to structural supports. Size fillers to suit wall finish
thicknesses and to produce adequate bearing area to prevent bracket rotation and overstressing of substrate.

2.6

A.

FINISHES,GENERAL
Comply with NAAMM's "Metal Finishes Manual for
recommendations for applying and designating finishes.

Architectural and Metal Products" for

B.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective
covering before shipping.

C.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not
acceptable. Variations in appearance of other components are acceptable if they are within the range of
approved Samples and are assembled or installed to minimize contrast.

D.

Provide exposed fasteners with finish matching appearance, including color and texture, of handrails and
railings.

2.7

A.

STEEL FINISHES
Galvanized Handrails and Railings: Hot-dip galvanize exterior steel and iron handrails and railings to
comply with ASTM A 123. Hot-dip galvanize hardware for exterior steel and iron handrails and railings to
comply with ASTM A 153/A 153M.
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B.

Galvanizing: Hot-dip galvanize items as indicated to comply with applicable standard listed below:
1.
ASTM A 123, for galvanizing steel and iron products.
2.
ASTM A 153/A 153M, for galvanizing steel and iron hardware.

C.

Fill vent and drain holes that will be exposed in finished Work, unless indicated to remain as weep holes, by
plugging with zinc solder and filing off smooth.

D.

For galvanized handrails and railings, provide galvanized fittings, brackets, fasteners, sleeves, and other
ferrous components.

E.

For nongalvanized steel handrails and railings, provide nongalvanized ferrous-metal fittings, brackets,
fasteners, and sleeves, except galvanize anchors to be embedded in exterior concrete or masonry.

F.

Preparation for Shop Priming: After galvanizing, thoroughly clean handrails and railings of grease, dirt,
oil, flux, and other foreign matter, and treat with metallic-phosphate process.

G.

Preparation for Shop Priming: Prepare uncoated ferrous-metal surfaces to comply with nurumum
requirements indicated below for SSPC surface-preparation specifications and environmental exposure
conditions of installed handrails and railings:
1.
Interiors (SSPC Zone lA): SSPC-SP 7, "Brush-off Blast Cleaning."

H.

Apply shop primer to prepared surfaces of handrail and railing components, unless otherwise indicated.
Comply with requirements in SSPC-PA 1, "Paint Application Specification No.1," for shop painting.
Primer need not be applied to surfaces to be embedded in concrete or masonry.
1.
Do not apply primer to galvanized surfaces .
2.
Stripe paint edges, comers, crevices, bolts, and welds.

PART 3 - EXECUTION
3.1
A.

3.2
A.
B.

EXAMINATION
Examine plaster and gypsum board assemblies, where reinforced to receive anchors, to verify that locations
of concealed reinforcements have been clearly marked for Installer. Locate reinforcements and mark
locations if not already done.
INSTALLATION, GENERAL
Fit exposed connections together to form tight, hairline joints.
Perform cutting, drilling, and fitting required to install handrails and railings. Set handrails and railings
accurately in location, alignment, and elevation; measured from established lines and levels and free from
rack.
1.

2.
3.

Do not weld, cut, or abrade surfaces of handrail and railing components that have been coated or
finished after fabrication and that are intended for field connection by mechanical or other means
without further cutting or fitting.
Set posts plumb within a tolerance of 1/16 inch in 3 feet (2 mm in 1 m).
Align rails so variations from level for horizontal members and from parallel with rake of steps and
ramps for sloping members do I!0t exceed 1/4 inch in 12 feet (5 mm in 3 m).

C.

Adjust handrails and railings before anchoring to ensure matching alignment at abutting joints. Space posts
at interval indicated, but not less than that required by structural loads.

D.

Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for securing
handrails and railings and for properly transferring loads to in-place construction.
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3.3
A.

B.

3.4
A.

B.

RAILING CONNECTIONS
Nonwelded Connections: Use mechanical or adhesive joints for permanently connecting railing
components. Use wood blocks and padding to prevent damage to railing members and fittings. Seal
recessed holes of exposed locking screws using plastic cement filler colored to match finish of handrails and
railings.
Welded Connections: Use fully welded joints for -pennanently connecting railing components. Comply
with requirements for welded connections in "Fabrication" Article whether welding is performed in the
shop or in the field.
ANCHORING RAILING ENDS
Anchor railing ends into concrete and masonry with round flanges connected to railing ends and anchored
into wall construction with postinstalled anchors and bolts.
Anchor railing ends to metal surfaces with flanges bolted to metal surfaces.
1.
Weld flanges to railing ends.
2.
Connect flanges to railing ends using nonwelded connections.

A.

ATTACHING HANDRAILS TO WALLS
Attach handrails to wall with wall brackets. Provide bracket with I-I/2-inch (38-mm) clearance from
inside face of handrail and finished wall surface.

B.

Locate brackets as indicated or, if not indicated, at 5'-0" spacing.

c.

Secure wall brackets to building construction as follows:
For concrete and solid masonry anchorage, use drilled-in expansion shields and hanger or lag bolts.
1.
For hollow masonry anchorage, use toggle bolts.
2.
For wood stud partitions, use hanger or lag bolts set into wood backing between studs. Coordinate
3.
with carpentry work to locate backing members.
4.
For steel-framed gypsum board assemblies, use hanger or lag bolts set into wood backing between
studs. Coordinate with stud installation to locate backing members.
For steel-framed gypsum board assemblies, fasten brackets directly to steel framing or concealed
5.
reinforcements using self-tapping screws of size and type required to support structural loads.

3.5

3.6
A.

CLEANING
Touchup Painting: Immediately after erection, clean field welds , bolted connections, and abraded areas of
shop paint, and paint exposed areas with same material.

B.

Touchup Painting: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of
shop paint are specified in Division 9 Section "Painting."

c.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair galvanizing to
comply with ASTM A 780.

3.7
A.

B.

PROTECTION
Protect finishes of handrails and railings from damage during construction period with temporary protective
coverings approved by railing manufacturer. Remove protective coverings at the time of Substantial
Completion.
Restore finishes damaged during installation and construction period so no evidence remains of correction
work. Return items that cannot be refinished in the field to the shop; make required alterations and refinish
entire unit, or provide new units.

END OF SECTION 05521
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SECTION 06100 - ROUGH CARPENTRY
PART 1 - GENERAL
1.1

A.

1.2

A.

B.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General, and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following :
1.
Framing with dimension lumber.
2.
Wood blocking and nailers.
3.
Utility shelving.
4.
Wood furring.
5.
Plywood backing panels.
Related Sections include the following:
1.
Division 6 Section "Finish Carpentry" for nonstructural carpentry items exposed to view and not
specified in another Section.

A.

DEFINITIONS
Rough Carpentry:
indicated.

B.

Exposed Framing: Dimension lumber not concealed by other construction.

C.

Lumber grading agencies, and the abbreviations used to reference them, include the following:
1.
NELMA - Northeastern Lumber Manufacturers Association.
2.
NLGA - National Lumber Grades Authority.
3.
RIS - Redwood Inspection Service.
4.
SPIB - Southern Pine Inspection Bureau.
5.
WCLIB - West Coast Lumber Inspection Bureau.
6.
WWPA - Western Wood Products Association.

1.3

1.4

A.

B.

Carpentry work not specified in other Sections and not exposed, unless otherwise

SUBMITTALS
Product Data: For each type of process and factory-fabricated product. Indicate component materials and
dimensions and include construction and application details.
1.
Include data for wood-preservative treatment from chemical treatment manufacturer and certification
by treating plant that treated materials comply with requirements. Indicate type of preservative used,
net amount of preservative retained, and chemical treatment manufacturer's written instructions for
handling, storing, installing, and finishing treated material.
2.
Include data for fire-retardant treatment from chemical treatment manufacturer and certification by
treating plant that treated materials comply with requirements. Include physical properties of treated
materials, both before and after exposure to elevated temperatures when tested according to
ASTM D 5516 and ASTM D 5664.
3.
For products receiving a waterborne treatment, include statement that moisture content of treated
materials was reduced to levels specified before shipment to Project site.
4.
Include copies of warranties from chemical treatment manufacturers for each type of treatment.
Material Certificates: For dimension lumber specified to comply with minimum allowable unit stresses.
Indicate species and grade selected for each use and design values approved by the American Lumber
Standards Committee Board of Review.
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C.

1.5
A.

ResearchlEvaluation Reports : For the following , showing compliance with building code in effect for
Project:
1.
Preservative-treated wood.
2.
Power-driven fasteners.
3.
Powder-actuated fasteners.
4.
Expansion anchors.
5.
Metal framing anchors.
DELIVERY, STORAGE, AND HANDLING
Stack lumber, plywood, and other panels; place spacers between each bundle to provide air circulation.
Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

2.3
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include , but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Metal Framing Anchors:
a.
Alpine Engineered Products, Inc .
b.
Cleveland Steel Specialty Co.
c.
Harlen Metal Products, Inc.
d.
KC Metals Products, Inc.
e.
Silver Metal Products, Inc.
f.
Simpson Strong-Tie Company, Inc.
g.
Southeastern Metals Manufacturing Co., Inc.
h.
United Steel Products Company, Inc .
i.
<Insert manufacturer's name.>
WOOD PRODUCTS, GENERAL
Lumber: DOC PS 20 and applicable rules of lumber grading agencies certified by the American Lumber
Standards Committee Board of Review.
Factory mark each piece of lumber with grade stamp of grading agency.
1.
2.
For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back
of each piece[, or omit grade stamp and provide certificates of grade compliance issued by grading
agency].
3.
Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 for moisture content
specified. Where actual sizes are indicated, they are minimum dressed sizes for dry lumber.
4.
Provide dressed lumber, S4S, unless otherwise indicated.
5.
Provide dry lumber with 19 percent maximum moisture content at time of dressing for 2-inch
nominal (38-mm actual) thickness or less, unless otherwise indicated.
WOOD-PRESERVATIVE-TREATED MATERIALS
Preservative Treatment by Pressure Process: [AWPA C2 (lumber)] [and] [AWPA C9 (plywood)], except
that lumber that is not in contact with the ground and is continuously protected from liquid water may be
treated according to AWPA C31 with inorganic boron (SBX).
1.
Preservative Chemicals: Acceptable to authorities having jurisdiction and [one of] the following:
a.
Chromated copper arsenate (CCA) .
2.
For exposed items indicated to receive a stained or natural finish, use chemical formulations that do
not require incising, contain colorants, bleed through, or otherwise adversely affect finishes.
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B.

Kiln-dry material after treatment to a maximum moisture content of [19 percent for lumber] [and] [15
percent for plywood]. Do not use material that is warped or does not compl y with requirements for
untreated material.

C.

Mark each treated item with the treatment quality mark of an inspection agency approved by the American
Lumber Standards Committee Board of Review .
For exposed lumber indicated to receive a stained or natural finish, mark end or back of each piece[,
1.
or omit marking and provide certificates of treatment compliance issued by inspection agency].

D.

Application: [Treat all rough carpentry, unless otherwise indicated.] [Treat items indicated on Drawings,
and the following :]
1.
Wood cants, nailers, curbs, equipment support bases , blocking, stripping, and similar members in
connection with roofing, flashing, vapor barriers, and waterproofing.
2.
Wood sills , sleepers, blocking, furring, stripping, and similar concealed members in contact with
masonry or concrete.
3.
Wood framing members less than 18 inches (460 mm) above grade.

2.4

A.

NITSCELLANEOUSLUMBER
General: Provide lumber for support or attachment of other construction, including the following:
1.
Blocking.
2.
Cants.
3.
Nailers.
4.
Furring.
5.
Grounds.

B.

For items of dimension lumber size, provide Construction, Stud, or NO.2 grade lumber with 19 percent
maximum moisture content and [any of] the following species :
1.
Mixed southern pine; SPIB.
2.
Hem-fir or Hem-fir (north); NLGA, WCLIB , or WWPA.
3.
Spruce-pine-fir (south) or Spruce-pine-fir; NELMA, NLGA, WCLIB , or WWPA.

C.

For exposed boards, provide lumber with 19 percent maximum moisture content and [any of] the following
species and grades:
1.
Eastern white pine, Idaho white, lodgepole, ponderosa, or sugar pine; Finish or 1 Common
(Colonial) grade; NELMA, NLGA, WCLIB , or WWP A.
2.
Hem-fir or Hem-fir (north), Superior or C & Btr Finish grade; NLGA, WCLIB , or WWPA.
3.
Spruce-pine-fir (south) or Spruce-pine-fir, 1 Common grade; NELMA, NLGA, WCLIB , or WWPA.

D.

For concealed boards, provide lumber with 19 percent maximum moisture content and any of the following
species and grades:
1.
Mixed southern pine, NO.2 grade; SPIB.
2.
Hem-fir or Hem-fir (north), Construction or 2 Common grade; NLGA, WCLIB , or WWPA.
3.
Spruce-pine-fir (south) or Spruce-pine-fir, Construction or 2 Common grade; NELMA, NLGA,
WCLIB , or WWPA.

E.

For furring strips for installing plywood or hardboard paneling, select boards with no knots capable of
producing bent-over nails and damageto paneling.

2.5

A.

FASTENERS
General: Provide fasteners of size and type indicated that comply with requirements specified in this
Article for material and manufacture.
I.
Where rough carpentry is exposed to weather, in ground contact, or in area of high relative humidity,
provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M of Type 304
stainless steel.
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B.

Nails, Brads , and Staples: ASTM F 1667.

C.

Power-Driven Fasteners: CABO NER-272.

D.

Wood Screws: ASME BI8.6.1.

E.

Screws for Fastening to Cold-Formed Metal Framing: ASTM C 954, except with wafer heads and reamer
wings, length as recommended by screw manufacturer for material being fastened.

F.

Lag Bolts: ASME BI8.2.1. (ASME BI8.2.3.8M).

G.

Bolts: Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4 .6) ~ with
ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers.

H.

Expansion Anchors: Anchor bolt and sleeve assembly of material indicated below with capability to
sustain, without failure , a load equal to 6 times the load imposed when installed in unit masorny assemblies
and equal to 4 times the load imposed when installed in concrete as determined by testing per ASTM E 488
conducted by a qualified independent testing and inspecting agency.
1.
Material: Carbon-steel components, zinc plated to comply with ASTM B 633, Class Fe/Zn 5.
2.
Material: Stainless steel with bolts and nuts complying with ASTM F 593 and ASTM F 594, Alloy
Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade Al or A4).

2.6
A.

METAL FRAMING ANCHORS
General : Provide framing anchors made from metal indicated, of structural capacity, type, and size
indicated, and as follows:
1.
ResearchlEvaluation Reports: Provide products acceptable to authorities having jurisdiction and for
which model code research/evaluation reports exist that show compliance of metal framing anchors,
for application indicated, with building code in effect for Project.
2.
Allowable Design Loads: Provide products with allowable design loads, as published by
manufacturer, that meet or exceed those indicated . Manufacturer's published values shall be
determined from empirical data or by rational engineering analysis and demonstrated by
comprehensive testing performed by a qualified independent testing agency.

B.

Galvanized Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A 653/A 653M, G60
(2180) coating designation.

C.

Joist Hangers: U-shaped joist hangers with 2-inch- (50-mm-) long seat and 1-1I4-inch- (32-mm-) wide
nailing flanges at least 85 percent of joist depth.
1.
Thickness: 0.050 inch (1.3 mm).

D.

Bridging: Rigid, V-section, nailless type, 0.062 inch (1.6 mm) thick, length to suit joist size and spacing.

E.

Post Bases: Adjustable-socket type for bolting in place with standoff plate to raise post 1 inch (25 mm)
above base and with 2-inch- (50-mm-) minimum side cover, socket 0.062 inch (1.6 mm) thick, and standoff
and adjustment plates 0.108 inch (2.8 mm) thick.

2.7
A.

MISCELLANEOUS MATERIALS
Water-Repellent Preservative : NWWDA-tested and -accepted formulation containing 3-iodo-2-propynyl
butyl carbamate, combined with an insecticide containing chloropyrifos as its active ingredient.
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PART 3 - EXECUTION
3.1
A.

B.

Do not use materials with defects that impair quality of rough carpentry or pieces that are too small to use
with minimum number of joints or optimum joint arrangement.

C.

Apply field treatment complying with AWPA M4 to cut surfaces of preservative-treated lumber and
plywood.

D.

Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with
the following:
1.
CABO NER-272 for power-driven fasteners.
2.
Published requirements of metal framing anchor manufacturer.
3.
Table 23-II-B-l, "Nailing Schedule," and Table 23-II-B-2 , "Wood Structural Panel Roof Sheathing
Nailing Schedule ," in the Uniform Building Code.
4.
Table 2305.2 , "Fastening Schedule ," in the BOCA National Building Code.
5.
Table 2306 .1, "Fastening Schedule," in the Standard Building Code.
6.
Table 602 .3(1), "Fastener Schedule for Structural Members," and Table 602.3(2), "Alternate
Attachments," in the International One- and Two-Family Dwelling Code.

E.

Use common wire nails , unless otherwise indicated. Select fasteners of size that will not fully penetrate
members where opposite side will be exposed to view or will receive finish materials. Make tight
connections between members. Install fasteners without splitting wood; predrill as required.

F.

Use finishing nails for exposed work, unless otherwise indicated. Countersink nail heads and fill holes with
wood filler.

3.2
A.

WOOD BLOCKING AND NAILER INSTALLATION
Install where indicated and where required for screeding or attaching other work. Form to shapes indicated
and cut as required for true line and level of attached work. Coordinate locations with other work involved.

B.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces, unless
otherwise indicated. Build anchor bolts into masonry during installation of masonry work. Where possible,
secure anchor bolts to formwork before concrete placement.

C.

Provide permanent grounds of dressed , pressure-preservative-treated, key-beveled lumber not less than 11/2 inches (38 mm) wide and of thickness required to bring face of ground to exact thickness of finish
material. Remove temporary grounds when no longer required.

3.3
A.

B.

3.4

INST ALLAnON, GENERAL
Set rough carpentry to required levels and lines , with members plumb, true to line, cut, and fitted . Fit rough
carpentry to other construction; scribe and cope as needed for accurate fit. Locate furring, nailers, blocking,
and similar supports to comply with requirements for attaching other construction.

WOOD FURRING INSTALLATION
Install level and plumb with closure strips at edges and openings. Shim with wood as required for tolerance
of finish work.
1.
Fire block furred spaces of walls, at each floor level and at ceiling, with wood blocking or
noncombustible materials accurately fitted to close furred spaces.
Furring to Receive Gypsum Board:
vertically at 16 inches (406 mm) o.c.

Install I-by-2-inch nominal- (19-by-38-mm actual-) size furring

WOOD FRAMING INSTALLATION, GENERAL
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Comply with AFPA's "Manual for Wood Frame Construction," unless otherwise

A.

Framing Standard:
indicated.

B.

Framing with Engineered Wood Products: Install engineered wood products to comply with manufacturer's
written instructions.

C.

Do not splice structural members between supports. :

D.

Where built-up beams or girders of 2-inch nominal- (38-mm actual-) dimension lumber on edge are
required, fasten together with 2 rows of 20d (100-mm) nails spaced not less than 32 inches (812 mm) o.c.
Locate one row near top edge and other near bottom edge.
For continuous members,[ stagger end joints at quarter points between supports] [locate end joints
1.
over supports].

3.5
A.

FLOOR JOIST FRAMING INSTALLATION
General: Install floor joists with crown edge up and support ends of each member with not less than 1-112
inches (38 mm) of bearing on wood or metal, or 3 inches (76 mm) on masonry. Attach floor joists as
follows:
1.
Where supported on wood members, by toe nailing or by using metal framing anchors.
2.
Where framed into wood supporting members, by using wood ledgers as indicated or, if not
indicated, by using metal joist hangers.

B.

Do not notch in middle third of joists; limit notches to one-sixth depth of joist, one-third at ends. Do not
bore holes larger than 113 depth ofjoist; do not locate closer than 2 inches (50 mm) from top or bottom.

C.

Provide solid blocking of 2-inch nominal (38-mm actual) thickness by depth of joist at ends of joists unless
nailed to header or band.

D.

Lap members framing from opposite sides of beams, girders, or partitions not less than 4 inches (102 mm)
or securely tie opposing members together. Provide solid blocking of 2-inch nominal (38-mm actual)
thickness by depth ofjoist over supports.

E.

Anchor members paralleling masonry with 1I4-by-l-1I4-inch (6.4-by-32-mm) metal strap anchors spaced
not more than 96 inches (2438 mm) o.c., extending over and fastening to 3 joists. Embed anchors at least 4
inches (102 mm) into grouted masonry with ends bent at right angles and extending 4 inches (102 mm)
beyond bend.

F.

Provide bridging of type indicated below, at intervals of 96 inches (2438 mm) o.c., between joists.
1.
Bridging may be omitted where joist depth is 12-inch nominal (286-mm actual) size or less and
where indicated live load is 40 lbf/sq. ft. (1915 Pa) or less.

3.6
A.

B.

STAIR FRAMING INSTALLATION
Provide stair framing members of size, space, and configuration indicated or, if not indicated, to comply
with the following requirements:
1.
Stringer Size: 2-by-12-inch nominal- (38-by-286-mm actual-) size, minimum.
2.
Notching: Notch stringers to receive treads, risers, and supports; leave at least 3-112 inches (89 mm)
of effective depth.
3.
Stringer Spacing: At least 3 stringers for each 36-inch (914-mm) clear width of stair.
Provide stair framing with no more than 3/16-inch (4.7-mm) variation between adjacent treads and risers
and no more than 3/8-inch (9.5-mm) variation between largest and smallest treads and risers within each
flight.
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SECTION 06200 - FINISH CARPENTRY
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

1.4
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Interior standing.and running trim [for field-painted finish].
2.
Fire-rated wood door frames .
3.
Shelving and clothes rods.
4.
Stairs and railings.
Related Sections include the following:
1.
Division 6 Section "Rough Carpentry" for furring, blocking, and other carpentry work not exposed to
view.
2.
Division 6 Section "Interior Architectural Woodwork" for interior woodwork not specified in this
Section.
3.
Division 9 Section "Painting" for priming and backpriming of finish carpentry.
DEFINITIONS
Inspection agencies , and the abbreviations used to reference them , include the following:
1.
NELMA - Northeastern Lumber Manufacturers Association.
2.
NHLA - National Hardwood Lumber Association.
3.
NLGA - National Lumber Grades Authority.
4.
RIS - Redwood Inspection Service.
5.
SCMA - Southern Cypress Manufacturers Association.
6.
SPIB - Southern Pine Inspection Bureau.
7.
WCLIB - West Coast Lumber Inspection Bureau.
8.
WWPA - Western Wood Products Association.
SUBMITfALS
Product Data: For each type of process and factory-fabricated product. Include construction details,
material descriptions, dimensions of individual components and profiles, textures , and colors.
1.
Include data for wood-preservative treatment from chemical treatment manufacturer and certification
by treating plant that treated materials comply with requirements. Indicate type of preservative used,
net amount of preservative retained, and chemical treatment manufacturer's written instructions for
handling, storing, installing, and finishing treated material.
2.
Include data for fire-retardant treatment from chemical treatment manufacturer and certification by
treating plant that treated materials comply with requirements.
3.
For products receiving a waterborne treatment, include statement that moisture content of treated
materials was reduced to levels specified before shipment to Project site.

B.

Samples for Initial Selection: Color charts consisting of actual materials in small sections for each type of
material indicated.

C.

Samples for Verification:
1.
For each species and cut of lumber and panel products with nonfactory-applied finish, with 1/2 of
exposed surface finished , 50 sq. in. (300 sq. em) for lumber and 8 by 10 inches (203 by 250 mm) for
panels.
2.
For each finish system and color of lumber and panel products with factory-applied finish , 50 sq. in.
(300 sq. em) for lumber and 8 by 10 inches (203 by 250 mm) for panels.
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D.

1.5
A.
B.

1.6
A.

B.

1.7
A.

B.

Research/Evaluation Reports:
effect for Project.

Showing that fire-retardant-treated wood complies with building code in

QUALITY ASSURANCE
Installer Qualifications: A qualified installer.
Fire-Test-Response Characteristics: Where fire-retardant materials are indicated, provide materials with
specified fire-test-response characteristics as determined by a testing and inspecting agency acceptable to
authorities having jurisdiction. Identify materials with appropriate markings of applicable testing and
inspecting agency on surfaces of materials that will be concealed from view after installation.
DELIVERY, STORAGE, AND HANDLING
Protect materials against weather and contact with damp or wet surfaces. Stack lumber, plywood, and other
panels. Provide for air circulation within and around stacks and under temporary coverings.
Deliver interior finish carpentry only when environmental conditions meet requirements specified for
installation areas. If finish carpentry must be stored in other than installation areas, store only where
environmental conditions meet requirements specified for installation areas.
PROJECT CONDITIONS
Environmental Limitations: Do not deliver or install interior finish carpentry until building is enclosed and
weatherproof, wet work in space is completed and nominally dry, and HVAC system is operating and
maintaining temperature and relative humidity at occupancy levels during the remainder of the construction
period.
Weather Limitations: Proceed with installation only when existing and forecasted weather conditions
permit work to be performed according to manufacturer's written instructions and warranty requirements
and at least one coat of specified finish to be applied without exposure to rain, snow, or dampness.

PART 2 - PRODUCTS

2.1
A.

B.

2.2

A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Primed Hardboard Trim:
a.
ABT Co.; a Louisiana-Pacific Company.
b.
Georgia-Pacific Corp.
c.
Temple-Inland Forest Products Corp.
MATERIALS, GENERAL
Lumber: DOC PS 20 and applicable grading rules of inspection agencies certified by the American Lumber
Standards' Committee Board of Review.
1.
Factory mark each piece of lumber with grade stamp of inspection agency indicating grade, species,
moisture content at time of surfacing, and mill.
For exposed lumber, mark grade stamp on end or back of each piece.
2.

B.

Hardwood Plywood: HPVA HP-l.

C.

Hardboard: AHA A135.4

D.

Medium-Density Fiberboard: ANSI A208 .2, Grade MD.
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E.
2.3
A.

Particleboard: ANSI A208.I, Grade M-2.
INTERIOR STANDING AND RUNNING TRIM
Softwood Lumber Trim for Transparent Finish (Stain or Clear Finish): Kiln-dried finished lumber (S4S) of
[one of] the following species and grades:
1.
Grade Finish or 1 Common eastern white pine ; NELMA or NLGA.
2.
Grade Superior or C & Btr finish, Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or
WWPA.

B.

Hardwood Lumber Trim for Transparent Finish (Stain or Clear Finish): [Clear] [Grade A finish], kilndried, [red oak] [white maple] [alder] [aspen, basswood, cottonwood, sap gum, white maple, or yellow
poplar] finished lumber (S4S), [selected for compatible grain and color].

C.

Lumber Trim for Opaque Finish (painted): Finished lumber (S4S), either finger-jointed or solid lumber, of
[one of] the following species and grades:
1.
Grade Finish or 1 Common eastern white pine; NELMA or NLGA.
2.
Grade Superior or C & Btr finish, Douglas fir-larch or Douglas fir south; NLGA, WCLIB, or
WWPA.
3.
Grade 1 Common spruce-pine-fir; NELMA, NLGA, WCLIB, or WWP A.

D.

Moldings: Made to patterns included in WMMPA WM 7. Wood moldings made from kiln-dried stock and
graded under WMMPA WM 4.
1.
Moldings for Transparent Finish (Stain or Clear Finish): N-grade red oak.
a.
Provide material selected for compatible grain and color.
2.
Moldings for Opaque Finish (painted): P-grade eastern white, Idaho white, lodgepole, ponderosa, or
sugar pine.
3.
Casing Pattern: [WM 327, 1l/I6-by-2-1/4-inch (l7-by-57-mm) clamshell] [WM 366, 1l/I6-by-21/4-inch (l7-by-57-mm) featheredge] [WM 376, I1/I6-by-2-1/4-inch (l7-by-57-mm) beaded-edge]
casing.
4.
Mull-Casing Pattern: [WM 957, 3/8-by-I-3/4-inch (9.5-by-44-mm) beaded-edge] [WM 973, 3/8-byI-3/4-inch (9.5-by-44-mm) radiused-edge] [WM 983, 3/8-by-I-3/4-inch (9.5-by-44-mm)
featheredge] casing.
5.
Stop Pattern: [WM 856, 3/8-by-I-3/8-inch (9.5-by-35-mm) ranch] [WM 946, 3/8-by-I-3/8-inch
(9.5-by-35-mm) ogee] [WM 954, 3/8-by-I-3/8-inch (9.5-by-35-mm) bullnose] stop.
6.
Chair-Rail Pattern: WM 297, 1l/16-by-3-inch (l7-by-76-mm) chair rail.

2.4
A.

2.5
A.

SHELVING AND CLOTHES RODS
Shelving: 3/4-inch (l9-mm) [particleboard shelving with radiused and filled front edge] [particleboard
shelving with solid-wood front edge] [medium-density fiberboard shelving with radiused front edge]
[medium-density fiberboard shelving with solid-wood front edge] [or] [boards of same species and grade
indicated above for interior lumber trim for opaque finish].
1.
Shelf Cleats: [3/4-by-3-1/2-inch (l9-by-89-mm) boards] [3/4-by-5-1/2-inch (l9-by-I40-mm) boards
with holes to receive clothes rods] , of same species and grade indicated above for interior lumber
trim for opaque finish.
2.
Shelf Brackets: Prime-painted formed steel with provision to support clothes rod where rod is
indicated.
MISCELLANEOUS MATERIALS
Fasteners for Exterior Finish Carpentry: Provide nails or screws of the following materials, in s~cient
length to penetrate minimum of 1-1/2 inches (38 mm) into substrate, unless otherwise recommended by
manufacturer:
1.
Stainless steel.
2.
Hot-dip galvanized steel.
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3.
4.

Aluminum.
Prefinished aluminum in color to match stain, where face fastening of material to receive stain is
unavoidable.

B.

Fasteners for Interior Finish Carpentry : Nails, screws, and other anchoring devices of type , size, material ,
and finish required for application indicated to provide secure attachment, concealed where possible.
1.
Where finish carpentry materials are exposed in areas of high humidity , provide fasteners and
anchorages with hot-dip galvanized coating complying with ASTM A 153/A 153M.

C.

Glue: Aliphatic- or phenolic-resin wood glue recommended by manufacturer for general carpentry use.

2.6

A.

FABRICATION
Wood Moisture Content:
Comply with requirements of specified inspection agencies and with
manufacturer's written recommendations for moisture content of finish carpentry at relative humidity
conditions existing during time of fabrication and in installation areas.

B.

Back out or kerfbacks of the following members, except members with ends exposed in finished work:
1.
Interior standing and running trim, except shoe and crown molds.

C.

Ease edges of lumber less than 1 inch (25 mm) in nominal thickness to 1I16-inch (1.5-mm) radius and
edges of lumber 1 inch (25 mm) or more in nominal thickness to 1I8-inch (3-mm) radius .

PART 3 -EXECUTION
3.1
A.

3.2
A.

EXAMINATION
Examine substrates, with Installer present, for compliance with requirements for installation tolerances and
other conditions affecting performance . Proceed with installation only after unsatisfactory conditions have
been corrected .
PREPARATION
Clean substrates of projections and substances detrimental to application.

B.

Before installing finish carpentry, condition materials to average prevailing humidity in installation areas
for a minimum of 24 hours, unless longer conditioning is recommended by manufacturer.

c.

Prime lumber for interior applications to be painted, including both faces and edges. Cut to required
lengths and prime ends. Comply with requirements in Division 9 Section "Painting."

3.3

A.

B.

INSTALLATION, GENERAL
Do not use materials that are unsound, warped, improperly treated or finished , inadequately seasoned, or too
small to fabricate with proper jointing arrangements.
1.
Do not use manufactured units with defective surfaces, sizes, or patterns.
Install finish carpentry level, plumb, true, and aligned with adjacent materials. Use concealed shims where
necessary for alignment.
1.
Scribe and cut finish carpentry to fit adjoining work. Refinish and seal cuts as recommended by
manufacturer.
2.
Countersink fasteners , fill surface flush, and sand where face fastening is unavoidable .
3.
Install to tolerance of 118 inch in 96 inches (3 mm in 2438 mm) for level and plumb. Install
adjoining finish carpentry with 1I32-inch (O.8-mm) maximum offset for flush installation and 1116inch (1.5-mm) maximum offset for reveal installation.
4.
Install stairs with no more than 3/16-inch (4.7-mm) variation between adjacent treads and risers and
with no more than 3/8-inch (9.5-mm) variation between largest and smallest treads and risers within
each flight.
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5.

3.4

A.

3.5

A.

B.

3.6

A.

3.7

A.

Coordinate finish carpentry with materials and systems in or adjacent to it. Provide cutouts for
mechanical and electrical items that penetrate finish carpentry.

STANDING AND RUNNING TRIM INSTALLATION
Install with minimum number ofjoints practical, using full-length pieces from maximum lengths of lumber
available. Do not use pieces less than 24 inches (610 rom) long, except where necessary. Stagger joints in
adjacent and related standing and running trim. Cope at returns and miter at comers to produce tightfitting joints with full-surface contact throughout length of joint. Use scarf joints for end-to-end joints.
Plane backs of casings to provide uniform thickness across joints, where necessary for alignment.
Match color and grain pattern across joints.
1.
2.
Install trim after gypsum board joint finishing operations are completed.
3.
Drill pilot holes in hardwood before fastening to prevent splitting. Fasten to prevent movement or
warping. Countersink fastener heads on exposed carpentry work and fill holes.
4.
Fit exterior joints to exclude water. Apply flat grain lumber with bark side exposed to weather.
STAIR AND RAILING INSTALLATION
Treads and Risers at Interior Stairs: Secure treads and risers by gluing and nailing to rough carriages.
1.
Open Stringers: Miter risers and stringer at open stringers. Extend tread over open stringers and
finish with bullnose edge cut from tread stock and fitted to tread with mitered return at nosing.
Railings: Secure wall rails with metal brackets. Fasten freestanding railings to newel posts and to trim at
walls with countersunk-head wood screws or rail bolts , and glue. Assemble railings at goosenecks,
easements, and splices with rail bolts and glue.
ADmSTING
Replace finish carpentry that is damaged or does not comply with requirements. Finish carpentry may be
repaired or refinished if work complies with requirements and shows no evidence of repair or refinishing.
Adjust joinery for uniform appearance.
CLEANING
Clean finish carpentry on exposed and semi exposed surfaces. Touch up factory-applied finishes to restore
damaged or soiled areas.

END OF SECTION 06200
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SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK

P.ART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

B.

1.4
A.

RELATED DOCillv1ENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Interior standing and running trim.
2.
Wood cabinets .
3.
Plastic-laminate countertops.
4.
Interior frames and jambs.
5.
Shop finishing interior woodwork.
Related Sections include the following:
1.
Division 6 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging strips
required for installing woodwork and concealed within other construction before woodwork
installation.
2.
Division 6 Section "Finish Carpentry" for interior carpentry exposed to view that is not specified
in this Section.
3.
Division 9 Section "Painting" for field finishing of interior architectural woodwork.
DEFINITIONS
Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips for
installing woodwork items, unless concealed within other construction before woodwork installation.
Rough carriages for stairs are a part of interior architectural woodwork. Platform framing, headers,
partition framing, and other rough framing associated with stairwork are specified in Division 6 Section
"Rough Carpentry."
SUBMITTALS
Product Data: For each type of product indicated, including cabinet hardware and accessories, and
handrail brackets.

B.

Shop Drawings: Show location of each item, dimensioned plans and elevations, large-scale details ,
attachment devices, and other components.
1.
Show details full size.
2.
Show locations and sizes of furring, blocking, and hanging strips, including concealed blocking
and reinforcement specified in other Sections.
3.
Show locations and sizes of cutouts and holes for plumbing fixtures, faucets, soap dispensers, and
other items installed in architectural woodwork.

C.

Samples for Initial Selection: Manufacturer's color charts consisting of units or sections of units
showing the full range of colors, textures , and patterns available for each type of material indicated.
1.
Shop-applied transparent finishes.
2.
Shop-applied opaque finishes.
3.
Plastic laminates.
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D.

Samples for Verification: For the following:
1.
Lumber with or for transparent finish, 50 sq. in. (300 sq. em), for each species and cut, finished
on 1 side and 1 edge.
2.
Wood-veneer-faced panel products with or for transparent finish , 8 by 10 inches (200 by 250
mm), for each species and cut. Include at least one face-veneer seam and finish as specified.

E.

Product Certificates: Signed by manufacturers of woodwork certifying that products furnished comply
with requirements.

1.5
A.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who has completed architectural woodwork similar in
material , design, and extent to that indicated for this Project and whose work has resulted in
construction with a record of successful in-service performance.

B.

Fabricator Qualifications: A firm experienced in producing architectural woodwork similar to that
indicated for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units .

C.

Source Limitations: Engage a qualified woodworking firm to assume undivided responsibility for
production of interior architectural woodwork.

1.6
A.

1.7
A.

B.

1.8
A.

DELIVERY, STORAGE, AND HANDLING
Do not deliver woodwork until painting and similar operations that could damage woodwork have been
completed in installation areas. If woodwork must be stored in other than installation areas , store only
in areas where environmental conditions comply with requirements specified in "Project Conditions"
Article.
PROJECT CONDITIONS
Environmental Limitations: Do not deliver or install woodwork until building is enclosed, wet work is
complete, and HVAC system is operating and maintaining temperature and relative humidity at
occupancy levels during the remainder of the construction period.
Field Measurements: Where woodwork is indicated to fit to other construction, verify dimensions of
other construction by field measurements before fabrication and indicate measurements on Shop
Drawings. Coordinate fabrication schedule with construction progress to avoid delaying the Work.
1.
Locate concealed framing, blocking, and reinforcements that support woodwork by field
measurements before being enclosed and indicate measurements on Shop Drawings.
2.
Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating woodwork without field measurements.
Provide allowance for trimming at site, and coordinate construction to ensure that actual
dimensions correspond to established dimensions.
COORDINATION
Coordinate sizes and locations of framing, blocking , furring, reinforcements, and other related units of
Work specified in other Sections to ensure that interior architectural woodwork can be supported and
installed as indicated.

PART 2 - PRODUCTS
2.1
A.

WOODWORK FABRICATORS
Available Fabricators: Subject to compliance with requirements, fabricators offering interior
architectural woodwork that may be incorporated into the Work include, but are not limited to, the
following:
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B.

) .2

Fabricators: Subject to compliance with requirements, provide interior architectural woodwork by one
of the following:

A.

MATERIALS
General: Provide materials that comply with requirements of the AWl quality standard for each type of
woodwork and quality grade specified, unless otherwise indicated.

B.

Wood Species and Cut for Transparent Finish: Red oak, plain sawn or sliced.

C.

Wood Species for Opaque Finish: Any closed-grain hardwood.

D.

Wood
1.
2.
3.
4.
5.

E.

High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated, or if not indicated, as required
by woodwork quality standard.
1.
Available Manufacturers: Subject to compliance with requirements, manufacturers offering
high-pressure decorative laminates that may be incorporated into the Work include, but are not
limited to, the following:
a.
Formica Corporation.
b.
Wilsonart International; Div. of Premark International, Inc.

F.

Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.

A.

CABINET HARDWARE AND ACCESSORIES
General: Provide cabinet hardware and accessory materials associated with architectural cabinets ,
except for items specified in Division 8 Section "Door Hardware. "

2.3

Products: Comply with the following:
Hardboard: AHA A135.4.
Medium-Density Fiberboard: ANSI A208.2, Grade MD.
Particleboard: ANSI A208.1 , Grade M-2.
Softwood Plywood: DOC PS 1, Medium Density Overlay.
Hardwood Plywood and Face Veneers : HPVA HP-1.

B.

Hardware Standard: Comply with BRMA A156.9 for items indicated by referencing BRMA numbers or
items referenced to this standard.

C.

Butt Hinges: 2-3/4-inch (70-mm), 5-knuckle steel hinges made from 0.095-inch- (2.4-mm-) thick
metal, and as follows:
1.
Semiconcealed Hinges for Overlay Doors: BRMA AI56.9, B01521.

D.

Wire Pulls: Back mounted, 4 inches (100 mm) long, 5/16 inches (8 mm) in diameter.

E.

Catches: Magnetic catches, BRMA AI56.9, B03141.

F.

Adjustable Shelf Standards and Supports: BRMA AI56.9, B04102; with shelf brackets, B04112.

G.

Drawer Slides: Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball bearings,
BRMA AI56.9, B05091, and rated for the following loads:
1.
Box Drawer Slides: 75 lbf (330 N).

H.

Door Locks: BRMA AI56.11, E07121.

1.

Drawer Locks: BRMA AI56.11, E07041.
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1.

Exposed Hardware Finishes: For exposed hardware, provide finish that complies with BHMA AI56.I8
for BHMA finish number indicated.
1.
Satin Bronze.

K.

For concealed hardware, provide manufacturer's standard finish that complies with product class
requirements in BHMA AI56.9.

2.4
A.

INSTALLATION MATERIALS
Furring, Blocking, Shims, and Hanging Strips: Softwood or hardwood lumber, kiln-dried to less than
15 percent moisture content.

B.

Furring, Blocking, Shims, and Hanging Strips: Fire-retardant-treated softwood lumber, kiln-dried to
less than 15 percent moisture content.

C.

Rough Carriages for Stairs: Comply with requirements in Division 6 Section "Rough Carpentry." Kilndry to less than 15 percent moisture content.

D.

Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.
Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside face of exterior walls and
elsewhere as required for corrosion resistance. Provide toothed-steel or lead expansion sleeves for
drilled-in-place anchors.

E.

Handrail Brackets: Cast from malleable iron with wall flange drilled for exposed anchor and with
support arm for screwing to underside of rail. Sized to provide I-I/2-inch (38-mm) clearance between
handrail and wall.

2.5

A.

FABRICATION, GENERAL
Interior Woodwork Grade: Provide Custom grade interior woodwork complying with the referenced
quality standard.

B.

Wood Moisture Content: Comply with requirements of referenced quality standard for wood moisture
content in relation to ambient relative humidity during fabrication and in installation areas.

c.

Fabricate woodwork to dimensions, profiles, and details indicated. Ease edges to radius indicated for
the following:
1.
Comers of Cabinets and Edges of Solid-Wood (Lumber) Members 3/4 Inch (19 mm) Thick or
Less: 1/16 inch (1.5 mm).
2.
Edges of Rails and Similar Members More Than 3/4 Inch (19 mm) Thick: 1/8 inch (3 mm).
Comers of Cabinets and Edges of Solid-Wood (Lumber) Members and Rails: 1/16 inch (1.5
3.
mm).

D.

Complete fabrication, including assembly, finishing, and hardware application, to maximum extent
possible, before shipment to Project site . Disassemble components only as necessary for shipment and
installation. Where necessary for fitting at site, provide ample allowance for scribing, trimming, and
fitting .
1.
Notify Architect seven days in advance of the dates and times woodwork fabrication will be
complete.
Trial fit assemblies at fabrication shop that cannot be shipped completely assembled. Install
2.
dowels, screws, bolted connectors, and other fastening devices that can be removed after trial
fitting. Verify that various parts fit as intended and check measurements of assemblies against
field measurements indicated on Shop Drawings before disassembling for shipment.

E.

Shop cut openings, to maximum extent possible, to receive hardware, appliances, plumbing fixtures,
electrical work, and similar items. Locate openings accurately and use templates or roughing-in
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diagrams to produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters
and burrs.
1.
Seal edges of openings in countertops with a coat of varnish.
F.

Install glass to comply with applicable requirements in Division 8 Section "Glazing" and in GANA's
"Glazing Manual." For glass in wood frames, secure glass with removable stops.

A.

INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH
Quality Standard: Comply with AWl Section 300 .

B.

Quality Standard: Comply with WIC Section 10.

C.

Grade: Custom.

D.

For trim items wider than available lumber, use veneered construction. Do not glue for width.

E.

For rails wider or thicker than available lumber, use veneered construction. Do not glue for width or
thickness.

F.

Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for
members with ends exposed in finished work.

G.

Assemble casings in plant except where limitations of access to place of installation require field
assembly.

H.

Assemble moldings in plant to maximum extent possible. Miter comers in plant and prepare for field
assembly with bolted fittings designed to pull connections together.

I.

Wood Species and Cut: Red oak , rift sawn.

A.

INTERIOR STANDING AND RUNNING TRIM FOR OPAQUE FINISH
Quality Standard: Comply with AWl Section 300.

B.

Grade: Economy.

c.

Backout or groove backs of flat trim members and kerf backs of other wide, flat members, except for
members with ends exposed in finished work.

D.

Assemble casings in plant except where limitations of access to place of installation require field
assembly.

E.

Assemble moldings in plant to maximum extent possible. Miter comers in plant and prepare for field
assembly with bolted fittings designed to pull connections together.

F.

Wood Species: Any closed-grain hardwood.

A.

WOOD CABINETS FOR TRANSPARENT FINISH
Quality Standard: Comply with AWI Section 400 requirements for wood cabinets.

B.

Grade: Custom.

C.

AWl Type of Cabinet Construction: As indicated.

2.6

2.7

2.8
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D.

Reveal Dimension: As indicated.

E.

Wood
1.
2.
3.
4.
5.

6.
F.

2.9

Species and Cut for Exposed Surfaces: Red oak, rift sawn or cut.
Grain Matching: Run and match grain horizontally for drawer fronts, doors , and fixed panels.
Matching of Veneer Leaves: Book match.
Vertical Matching of Veneer Leaves: End match.
Veneer Matching within Panel Face : Running match.
Veneer Matching within Room: Provide cabinet veneers in each room or other space from a
single flitch with doors , drawer fronts, and other surfaces matched in a sequenced set with
continuous match where veneers are interrupted perpendicular to the grain.
Comply with veneer and other matching requirements indicated for blueprint-matched paneling.

Semiexposed Surfaces: Provide surface materials indicated below:
1.
Surfaces Other Than Drawer Bodies: Match species and cut indicated for exposed surfaces.
Drawer Sides and Backs: Plywood.
2.
Drawer Bottoms: Plywood.
3.

A.

WOOD CABINETS FOR OPAQUE FINISH
Quality Standard: Comply with AWI Section 400 requirements for wood cabinets.

B.

Grade: Custom.

c.

AWI Type of Cabinet Construction: As indicated.

D.

Reveal Dimension: As indicated.

E.

Species for Exposed Lumber Surfaces: Any closed-grain hardwood.

F.

Panel Product for Exposed Surfaces: Plywood.

G.

Semiexposed Surfaces: Provide surface materials indicated below:
1.
Surfaces Other Than Drawer Bodies: Match materials indicated for exposed surfaces.
Drawer Sides and Backs: Plywood.
2.
3.
Drawer Bottoms: Plywood.

2.10
A.

PLASTIC-LAMINATE COUNTERTOPS
Quality Standard: Comply with AWI Section 400 requirements for high-pressure decorative laminate
countertops.

B.

Grade: Custom.

C.

High-Pressure Decorative Laminate Grade: NEMA LD - 3.

D.

Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures of
exposed laminate surfaces complying with the following requirements:
1.
Provide Architect's selections from manufacturer's full range of colors and finishes in the
following categories:
a.
Solid colors .
b.
Patterns.

E.

Grain Direction: Parallel to cabinet fronts.

F.

Edge Treatment: Same as laminate cladding on horizontal surfaces.
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G.

Core Material: Particleboard.

H.

Core Material at Sinks: Particleboard made with exterior glue.

2.11
A.

INTERIOR FRAMES AND JAMBS FOR TRANSPARENT FINISH
Quality Standard: Comply with AWI Section 900.

B.

Grade: Custom.

c.

For frames or jambs wider than available lumber, use veneered construction. Do not glue for width.

D.

Wood Species and Cut: Red oak, quarter sawn.

2.12
A.

INTERIOR~SANDJAMBSFOROPAQUEFINISH

Quality Standard: Comply with AWI Section 900.

B.

Grade: Custom.

c.

Wood Species: Any closed-grain hardwood.

2.13
A.

SHOP FINISIDNG
Quality Standard: Comply with AWI Section 1500, unless otherwise indicated.
1.
Grade: Provide finishes of same grades as items to be finished.

B.

General: Finish architectural woodwork at fabrication shop as specified in this Section. Defer only final
touchup, cleaning, and polishing until after installation.

C.

General: The entire finish of interior architectural woodwork is specified in this Section, regardless of
whether shop applied or applied after installation. The extent to which the final finish is applied at
fabrication shop is Contractor's option, except shop apply at least the prime coat before delivery.

D.

General: Priming and finishing of interior architectural woodwork required to be performed at
fabrication shop are specified in this Section . Refer to Division 9 Section "Painting" for final finishing
of installed architectural woodwork and for material and application requirements for woodwork not
specified to receive final finish in this Section.

E.

General: Shop finish transparent finished interior architectural woodwork at fabrication shop as
specified in this Section. Refer to Division 9 Section "Painting" for finishing opaque finished
architectural woodwork.

F.

Preparations for Finishing: Comply with referenced quality standard for sanding, filling countersunk
fasteners, sealing concealed surfaces, and similar preparations for finishing architectural woodwork, as
applicable to each unit of work.
1.
Backpriming: Apply one coat of sealer or primer, compatible with finish coats, to concealed
surfaces of woodwork. Apply two coats to back of paneling and to end-grain surfaces.
Concealed surfaces of plastic-Iaminate-clad woodwork do not require backpriming when surfaced
with plastic laminate, backing paper, or thermoset decorative overlay.

PART 3 - EXECUTION
3.1

A.

PREPARATION
Condition woodwork to average prevailing humidity conditions in installation areas before installation.
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B.

3.2
A.

Before installing architectural woodwork, examine shop-fabricated work for completion and complete
work as required, including removal of packing and backpriming.
INSTALLATION
Quality Standard: Install woodwork to comply with AWI Section 1700 for the same grade specified in
Part 2 of this Section for type of woodwork involved.

B.

Install woodwork level, plumb, true, and straight. Shim as required with concealed shims. Install level
and plumb (including tops) to a tolerance of 1/8 inch in 96 inches (3 mm in 2400 mm).

c.

Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair damaged finish at
cuts.

D.

Anchor woodwork to anchors or blocking built in or directly attached to substrates. Secure with
countersunk, concealed fasteners and blind nailing as required for complete installation. Use fine
finishing nails or finishing screws for exposed fastening, countersunk and filled flush with woodwork
and matching final finish if transparent finish is indicated.

E.

Standing and Running Trim: Install with minimum number of joints possible, using full-length pieces
(from maximum length of lumber available) to greatest extent possible. Do not use pieces less than 36
inches (900 mm) long, except where shorter single-length pieces are necessary. Scarf running joints
and stagger in adjacent and related members.
Fill gaps, if any, between top of base and wall with plastic wood filler, sand smooth, and finish
1.
same as wood base, if finished.
2.
Install wall railings on indicated metal brackets securely fastened to wall framing.
3.
Install standing and running trim with no more variation from a straight line than 1/8 inch in 96
inches (3 mm in 2400 mm).

F.

Cabinets: Install without distortion so doors and drawers fit openings properly and are accurately
aligned. Adjust hardware to center doors and drawers in openings and to provide unencumbered
operation. Complete installation of hardware and accessory items as indicated.
1.
Install cabinets with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other
variation from a straight line.
Maintain veneer sequence matching of cabinets with transparent finish.
2.
Fasten wall cabinets through back, near top and bottom, at ends and not more than 16 inches
3.
(400 mm) o.c. with No. 10 wafer-head screws sized for l-inch (25-mm) penetration into wood
framing, blocking, or hanging strips.

G.

Countertops: Anchor securely by screwing through comer blocks of base cabinets or other supports into
underside of countertop.
Align adjacent solid-surfacing-material countertops and form seams to comply with
1.
manufacturer's written recommendations using adhesive in color to match countertop. Carefully
dress joints smooth, remove surface scratches, and clean entire surface.
2.
Install countertops with no more than 1/8 inch in 96-inch (3 mm in 2400-mm) sag, bow, or other
variation from a straight line.
3.
Secure backsplashes to walls with adhesive.
4.
Calk space between backsplash and wall with sealant specified in Division 7 Section "Joint
Sealants."

H.

Complete the finishing work specified in this Section to extent not completed at shop or before
installation of woodwork. Fill nail holes with matching filler where exposed. Apply specified finish
coats, including stains and paste fillers if any, to exposed surfaces where only sealer/prime coats were
applied in shop.
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1.

Refer to Division 9 Sections for final finishing of installed architectural woodwork.

A.

ADJUSTING AND CLEANING
Repair damaged and defective woodwork, where possible, to eliminate functional and visual defects;
where not possible to repair , replace woodwork. Adjust joinery for uniform appearance.

B.

Clean, lubricate, and adjust hardware.

c.

Clean woodwork on exposed and semiexposed surfaces. Touch up shop-applied finishes to restore
damaged or soiled areas.

3.3

END OF SECTION 06402
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SECTION 07242 - EXTERIOR INSULATION AND FINISH SYSTEMS - CLASS PM
pART 1 - GENERAL
1.1
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections , apply to this Section .

A.

SUMMARY
This Section includes the following:
1.
Exterior insulation and finish system (EIFS) applied over sheathing.

1.2

B.

1.3

A.

Related Sections include the following:
1.
Division 7 Section"Joint Sealants" for sealing joints in system with elastomeric joint sealants.
DEFINITIONS
Exterior insulation and finish systems (EIFS) refer to exterior assemblies consisting of an inner layer of
board insulation, an outer layer of a glass-fiber-mesh-reinforced base coat applied directly to board
insulation, and a textured protective finish coat. These assemblies are applied to supporting substrates
of construction indicated.

B.

Designation PM, for class of EIFS specified in this Section, is based on the classification developed by
EIMA.

C.

Systems refer to Class PM EIFS .

D.

System manufacturer refers to EIFS manufacturer.

1.4

A.

B.

PERFORMANCE REQUIREl\.1ENTS
General: Provide systems that comply with the following performance requirements:
1.
Bond Integrity: Free from bond failure within system components or between system and
supporting wall construction, resulting from exposure to fire , wind loads , weather, or other inservice conditions.
2.
Weathertightness: Resistant to water penetration from exterior into system and assemblies
behind it or through them into interior of building that results in deterioration of thermalinsulating effectiveness or other degradation of system and assemblies behind it, including
substrates, supporting wall construction, and interior finish.
Physical Properties of Class PM System: Provide EIFS whose physical properties and structural
performance comply with the following when tested per methods referenced:
1.
Abrasion Resistance: Sample consisting of l-inch- (25.4 -mm-) thick EIFS ; cured for a minimum
of 28 days; and showing no cracking, checking, or loss of film integrity after exposure to 528
quarts (500 L) of sand when tested per ASTM D 968, Method A.
2.
Accelerated Weathering Characteristics: Sample of size suitable for test equipment and
consisting of l-inch- (25.4-mm-) thick EIFS ; cured for 28 days; and showing no cracking,
checking, crazing, erosion, rusting, blistering, peeling, or delamination after testing for 2000
hours when viewed under five times magnification per the following:
a.
Either ASTM G 23, Method 1 or ASTM G 53.
3.

Absorption-Freeze Resistance: Sample, 3 by 5 inches (76 by 127 mm) in size, consisting of linch- (25.4-mm-) thick EIFS coated on one side with base and finish coats, including reinforcing
mesh; cured for 28 days; and showing no visible change and negligible weight loss when
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4.

5.

6.

7.

8.

1.5
A.

subjected to 50 cycles of 20 hours of freezing at 16 deg F (minus 8.9 deg C) and 4 hours of
thawing in water at 75 deg F (23.9 deg C), plus or minus 10 deg F (5.5 deg C) per ASTM C 67.
Mildew Resistance: Sample consisting of finish coat applied to 2-by-2-inch (50.8-by-50.8-mm)
glass slides according to manufacturer's written instructions; cured for 28 days; and showing no
growth when tested per DOD MIL-STD 810E, Method 508.4 or per ASTM D 3273.
Salt-Spray Resistance: Sample, minimum of 4 by 6 inches (101 by 152 mm) in size, consisting
of l-inch- (25.4-mm-) thick EIFS; cured for 28 days; and showing no cracking, checking,
crazing, erosion, rusting, blistering, peeling, or delamination after testing for 300 hours per
ASTMB 117.
Water Penetration: Sample, 24 by 48 inches (609 by 1219 mm) in size, consisting of l-inch(25.4-mm-) thick EIFS; cured for 28 days; and showing no water penetration when tested per
ASTME 331.
Water Resistance: Sample consisting of l-inch- (25.4-mm-) thick EIFS; cured for 28 days; and
showing no cracking, checking, crazing, erosion, rusting, blistering, peeling, or delamination
after testing for 14 days per ASTM D 2247.
Impact Resistance: Sample consisting of 2-inch- (50.8-mm-) thick EIFS applied to 112-inch(12.7-mm-) thick gypsum sheathing, when tested per ASTM E 695; and showing no cracking or
denting with 12 impacts by 30-lb (14-kg) impact mass, swung as a pendulum, from 6 inches (152
mm) to 6 feet (1.8 m) at 6-inch (152-mm) increments.

SUBMITTALS
Product Data: For each component ofEIFS specified.

B.

Shop Drawings: Show fabrication and installation of system including plans, elevations, sections,
details of components, joint locations and configurations within system and between system and
construction penetrating it, termination details, and attachments to construction behind system.

C.

Samples for Initial Selection: Manufacturer's color charts and small-scale samples consisting of units or
sections of units showing the full range of colors, textures, and patterns available for each finish choice
indicated.
1.
Submit sealant manufacturer's standard bead samples consisting of strips of actual products
showing the full range of colors available.

D.

Samples for Verification: 8-inch- (600-mm-) square panels for each finish, color, texture, and pattern
specified. Prepare samples using same tools and techniques intended for actual work.
1.
Incorporate within each sample a typical control joint filled with sealant of color indicated or
selected.

E.

Compatibility and Adhesion Test Reports: From sealant manufacturer indicating that materials forming
joint substrates and joint sealant backings have been tested for compatibility and adhesion with joint
sealants. Include joint sealant manufacturer's written interpretation of test results relative to sealant
performance and recommendations for primers and substrate preparation needed to obtain adhesion.

1.6
A.

QUALITY ASSURANCE
Installer Qualifications: Engage an experienced installer who has completed systems similar in
material, design, and extent to those indicated for this Project and with a record of successful in-service
performance.

B.

Manufacturer Qualifications: Engage a firm experienced in manufacturing systems similar to those
indicated for this Project and with a record of successful in-service performance.

C.

Source Limitations: Obtain materials for system from one source and by a single manufacturer or by
manufacturers approved by EIFS manufacturer as compatible with other system components.
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G.

1.7

A.

B.

1.8

A.

1.9

A.

Mockups: Before installing system, construct mockups for each form of construction and finish required
to verify selections made under Sample submittals and to demonstrate aesthetic effects and qualities of
materials and execution. Build mockups to comply with the following requirements , using materials
indicated for completed Work:
1.
Locate mockups in the location and of the size indicated or, if not indicated, as directed by
Architect.
2.
Notify Architect seven days in advance of the dates and times when mockups will be constructed.
3.
Demonstrate the proposed range of aesthetic effects and workmanship.
4.
Obtain Architect's approval ofmockups before starting fabrication of work.
5.
Maintain mockups during construction in an undisturbed condition as a standard for judging the
completed Work.
a.
Protect mockups from weather and from construction activities. Brace mockups to resist
design wind loads and provide waterproof coverings for construction materials not
intended to be permanently exposed to the weather.
b.
Approved mockups in an undisturbed condition at the time of Substantial Completion may
become part of the completed Work.
DELIVERY, STORAGE, AND HANDLING
Deliver materials in original, unopened packages with manufacturer's labels intact and clearly
identifying products.
Store materials inside and under cover; keep them dry and protected from the weather, direct sunlight,
surface contamination, aging, corrosion, damaging temperatures, construction traffic, and other causes.
1.
Stack insulation board flat and off the ground.
PROJECT CONDITIONS
Environmental Limitations: Do not install system when ambient outdoor air and substrate temperatures
are 40 deg F (4.4 deg C) and falling unless temporary protection and heat are provided to maintain
ambient temperatures above 40 deg F (4.4 deg C) during installation of wet materials and until they
have dried thoroughly and become weather resistant, but for at least 24 hours after installation.
COORDINATION
Coordinate installation of EIFS with related Work specified in other Sections to ensure that wall
assemblies, including sheathing, flashing , trim, joint sealers, windows, and doors, are protected against
damage from the effects of weather, age, corrosion, moisture, and other causes. Do not allow water to
penetrate behind EIFS.

PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

B.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering Class PM
systems that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide Class PM systems by one of the
following:
1.
Dryvit Systems, Inc.
MATERIALS
Compatibility: Provide substrates, adhesive, board insulation, reinforcing meshes, base- and finish-eoat
materials, sealants, and accessories that are compatible with one another and approved for use by system
manufacturer for Project.

Colors, Textures, and Patterns of Finish Coat: Comply with the following requirements:
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1.
2.
3.

Match Architect's sample .
Match colors, textures , and patterns indicated by referencing system manufacturer's standard
designations for these characteristics.
Provide Architect's selections from system manufacturer's full range of colors, textures , and
patterns for type of finish coat indicated.

C.

Asphalt-Saturated Organic Felt: ASTM D 226, Type I (No. 15 asphalt felt), unperforated.

D.

Extruded-Polystyrene Board Insulation: Rigid, cellular thermal insulation with closed cells and integral
high-density skin, formed from polystyrene base resin by an extrusion process using HCFCs as blowing
agents to comply with ASTM C 578, Type IV; approved by system manufacturer for material qualities ,
including comer squareness and other dimensional tolerances.
1.
Provide insulation in boards not more than 24 by 48 inches (610 by 1219 mm) and in thickness
indicated but not more than 4 inches (102 mm) or less than that allowed by system manufacturer.

E.

Reinforcing Mesh : Balanced, alkali-resistant, open-weave glass-fiber mesh treated for compatibility
with other system materials, made from continuous multiend strands with retained mesh tensile strength
of not less than 120 IbfJin. (21 dN/cm) per EIMA 105.01, complying with ASTM D 578 and the
following requirements for minimum weight:
1.
Not less than 4.2 oz.lsq. yd. (142 g/sq. m).

F.

Base-Coat Materials:
System manufacturer's standard mixture complying with the following
requirements for material composition and method of combining materials:
1.
Job-mixed formulation of portland cement complying with ASTM C 150, Type I, natural color;
clean, washed, silica sand complying with ASTM C 897 and system manufacturer's
requirements; alkali-resistant chopped glass fibers ; and polymer-emulsion admixture for basecoat use.
2.
Either job-mixed or factory-blended formulation indicated above.

G.

Finish-Coat Materials: System manufacturer's standard mixture complying with the following
requirements for material composition and method of combining materials:
1.
Factory-mixed formulation of polymer-emulsion binder, colorfast mineral pigments, sound stone
particles, and fillers .
2.
Sealer : Manufacturer's waterproof, clear acrylic-based sealer for protecting finish coat.

H.

Water: Potable .

I.

Mechanical Fasteners: System manufacturer's standard corrosion-resistant fasteners complete with
standard washer attachments; selected for properties of pullout, tensile , and shear strength required to
resist design loads of application indicated; capable of pulling fastener head below surface of insulation
board; and of the following description:
1.
For attachment to wood framing members and plywood sheathing, provide steel drill screws
complying with ASTM C 1002, Type W.

M.

Trim Accessories : Type as designated or required to suit conditions indicated and to comply with
system manufacturer's written requirements, manufactured from zinc alloy and complying with
ASTM C 1063. Coordinate depth of accessories with thickness of base and finish coats required.
1.
Control Joints: Prefabricated, one-piece type manufactured with expanded metal flanges , formed
to provide double-keying action with protective coating, extending only to face of insulation, with
removable tape on plaster face, and 1/4-inch (6.4-mm) joint sightline and bellows configuration
as indicated below:
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2.
3.

2.3

A.

B.

2.4

A.

Comer Bead: Prefabricated small-nosed comer bead with expanded metal flanges extending a
minimum of 2-7/8 inches (73 mm) from comer.
Casing Bead: Prefabricated one-piece type for attachment to surface of insulation or behind
insulation, of depth required to suit thickness of coating and, where attached behind insulation,
thickness of insulation.

ELASTOMERICSEALANTS
Elastomeric Sealant Products: Provide system manufacturer's listed and recommended chemically
curing, elastomeric sealant that is compatible with joint fillers, joint substrates, and other related
materials, and complies with requirements for products and testing indicated in "EIMA Guide for Use of
Sealants with Exterior Insulation and Finish Systems , Class PB" and with requirements in Division 7
Section "Joint Sealants" for products corresponding to description indicated below:
1.
Low-modulus, multipart, nonsag urethane sealant.
Sealant Color: Comply with the following requirements:
1.
Match finish-eoat color of system .
2.
Match Architect's samples.
3.
Provide Architect's selections from manufacturer's full range of standard colors for type of sealant
indicated.
MIXING
General: Comply with system manufacturer's requirements for combining and mixing materials. Do
not introduce admixtures, water, or other materials except as recommended by system manufacturer.
Mix materials in clean containers. Use materials within time period specified by system manufacturer
or discard.

PART 3 -EXECUTION

3.1
A.

3.2

A.

B.

3.3
A.

B.

EXAMINATION
Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of system. Proceed with installation
of system only after unsatisfactory conditions have been corrected.
PREPARATION
Protect contiguous work from moisture deterioration and soiling caused by application of systems.
Provide temporary covering and other protection needed to prevent spattering of exterior finish coats on
other work.
Protect system, substrates, and wall construction behind them from inclement weather during
installation. Prevent infiltration of moisture behind system and deterioration of substrates.
INSTALLATION
Comply with system manufacturer's written instructions for installation of system as applicable to each
type of substrate indicated.
Mechanically attach insulation to substrate by method complying with system manufacturer's written
requirements. Initially install sufficient number of fasteners to hold insulation board in place before
applying reinforcing mesh. Install additional fasteners after applying reinforcing mesh to comply with
manufacturer's written requirements.
1.
Space fasteners as indicated below:
a.
Vertically: Not more than 12 inches (305 mm) o.c. or more than 12 inches (305 mm)
from bottom edge of starting course of insulation board.
b.
Horizontally: Not more than 16 inches (406 mm) o.c.
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c.

2.
3.

4.
5.

6.
7.

8.
9.

10.
11.

Secure mechanical fasteners to masonry and concrete substrates so they penetrate
substrate 1 inch (25.4 mm) or more and recess flush with exterior surface of insulation
board.

Apply insulation boards over dry substrates in courses with long edges oriented horizontally.
Begin first course from a level base line and work upward.
Stagger vertical joints in successive courses to produce running bond pattern. Locate joints so no
piece of insulation is less than 12 inches (300 mm) wide or 6 inches (150 mm) high. Offset
joints not less than 6 inches (150 mm) from comers of window and door openings.
a.
Offset joints of insulation not less than 4 inches (100 mm) from joints in sheathing.
b.
Offset joints of insulation not less than 4 inches (100 mm) from aesthetic reveals.
Interlock ends at internal and external comers.
Abut boards tightly at joints within and between each course to produce flush, continuously even
surfaces without gaps or raised edges between insulation boards. If gaps greater than 1/16 inch
(1.6 mm) occur, fill with insulation cut to fit gaps exactly; insert insulation without using
adhesive or other material .
Cut insulation to fit openings, comers, and projections precisely and to produce edges and shapes
complying with details indicated.
Rasp or sand flush entire surface of insulation to remove irregularities projecting more than 1/16
inch (1.6 mm) from surface of insulation and to remove yellowed areas due to sun exposure;
smooth surface film created by extrusion process; do not create depressions deeper than 1/16 inch
(1.6 mm).
Interrupt insulation for expansion joints where indicated.
Form joints for sealant application by leaving gaps between adjoining insulation edges and
between insulation edges and dissimilar adjoining surfaces. Make gaps wide enough to produce
joint widths indicated after encapsulating joint substrates with base coat and reinforcing mesh.
Treat exposed edges of insulation board to comply with system manufacturer's written
instructions.
Coordinate flashing installation with installation of insulation to produce a wall system that does
not allow water to penetrate behind protective coating.

D.

Install expansion joints at locations indicated, where required by system manufacturer, and as follows:
1.
Where expansion joints are indicated in substrates behind EIFS.
2.
Where EIFS adjoins dissimilar substrates, materials, and construction.

E.

Install control joints at locations indicated or, if not indicated, at locations complying with the following
criteria and approved by Architect
1.
At a maximum spacing of 10 feet (3 m) in any direction.

F.

Install trim accessories at locations indicated. Mechanically fasten accessories to framing members,
masonry, or concrete.
1.
Comer beads and control joints may be attached to insulation with threaded plastic fasteners
when approved by system manufacturer.

G.

Cover insulation with reinforcing mesh and fasten through insulation to framing members, masonry, or
concrete.

H.

Apply base coat over and into reinforcing mesh in thickness specified by system manufacturer to
produce a flush, uniform surface with mesh fully embedded and prepared to receive finish coat.

I.

Apply finish coat over dry base coat, maintaining a wet edge at all times for uniform appearance, in
thickness required by system manufacturer to produce a uniform finish of color and texture matching
approved sample.
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1.

3.4

A.

3.5
A.

B.

3.6
A.

B.

Apply sealer coat over dry finish coat, in number of coats and thickness required by system
manufacturer.

INSTALLATION OF JOINT SEALANTS
Prepare joints and apply sealants, of type and at locations indicated, to comply with applicable
requirements in Division 7 Section "Joint Sealants" and in "EIMA Guide for Use of Sealants with
Exterior Insulation and Finish Systems, Class PB."
1.
Clean surfaces to receive sealants to comply with indicated requirements and system
manufacturer's written instructions.
2.
Apply primer recommended in writing by sealant manufacturer for surfaces to be sealed.
3.
Install sealant backing to control depth and configuration of sealant joint and to prevent sealant
from adhering to back ofjoint.
4.
Apply masking tape to protect areas adjacent to sealant joints. Remove tape immediately after
tooling joints, without disturbing joint seal.
5.
Apply joint sealants after base coat hascured but before applying finish coat.
FIELD QUALITY CONTROL
Correct deficiencies in or remove and replace EIFS that inspections and test reports indicate do not
comply with requirements.
Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of
corrected Work with requirements.
CLEANING AND PROTECTING
Remove temporary covering and protection of other work. Promptly remove coating materials from
window and door frames and other surfaces outside areas indicated to receive system coatings.
Provide final protection and maintain conditions, in a manner acceptable to Installer and system
manufacturer, that ensure system is without damage or deterioration at the time of Substantial
Completion.

END OF SECTION 07242
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SECTION 07920 - JOINT SEALANTS
PART 1 - GENERAL

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section includes sealants for the following applications, including those specified by reference to
this Section:

1.1

1.2

B.

This Section includes sealants for the following applications:
1.
Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:
a.
Joints in exterior insulation and finish systems.
b.
Perimeter joints between materials listed above and frames of doors and windows .
c.
Other joints as indicated.
2.
Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:
a.
Control and expansion joints on exposed interior surfaces of exterior walls.
b.
Perimeter joints of exterior openings where indicated.
c.
Perimeter joints between interior wall surfaces and frames of interior doors, windows , and
elevator entrances.
d.
Joints between plumbing fixtures and adjoining walls , floors, and counters.
e.
Other joints as indicated.
3.
Interior joints in the following horizontal traffic surfaces:
a.
Control and expansion joints in tile flooring.

C.

Related Sections include the following:
1.
Division 8 Section "Glazing" for glazing sealants.
2.
Division 9 Section "Gypsum Board Assemblies" for sealing perimeter joints of gypsum board
partitions to reduce sound transmission.
3.
Division 9 Section "Acoustical Panel Ceilings" for sealing edge moldings at perimeters of
acoustical ceilings.

1.3
A.

B.

1.4

A.

PERFORMANCE REQUIREMENTS
Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous joint
seals without staining or deteriorating joint substrates.
Provide joint sealants for interior applications that establish and maintain airtight and water-resistant
continuous joint seals without staining or deteriorating joint substrates.
SUBMITTALS
Product Data: For each joint-sealant product indicated.

B.

Samples for Initial Selection: Manufacturer's color charts consisting of strips of cured sealants showing
the full range of colors available for each product exposed to view.

E.

Warranties: Special warranties specified in this Section.

1.5

A.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who has specialized in installing joint sealants similar
in material, design, and extent to those indicated for this Project and whose work has resulted in jointsealant installations with a record of successful in-service performance.
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B.
1.6

A.

B.

1.7

A.

Source Limitations: Obtain each type ofjoint sealant through one source from a single manufacturer.
DELI
Y, STORAGE, AND HANDLING
Deliver m terials to Project site in original unopened containers or bundles with labels indicating
manufa rurer, product name and designation, color, expiration date , pot life, curing time, and mixing
instructions for multicomponent materials.
Store and handle materials in compliance with manufacturer's written instructions to prevent their
deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.
PROJECT CONDITIONS
Environmental Limitations: Do not proceed with installation of joint sealants under the following
conditions:
When ambient and substrate temperature conditions are outside limits permitted by joint sealant
1.
manufacturer.
When ambient and substrate temperature conditions are outside limits permitted by joint sealant
2.
manufacturer or are below 40 deg F (4.4 deg C).
3.
When joint substrates are wet.

B.

Joint-Width Conditions: Do not proceed with installation of joint sealants where joint widths are less
than those allowed by joint sealant manufacturer for applications indicated.

C.

Joint-Substrate Conditions: Do not proceed with installation of joint sealants until contaminants capable
of interfering with adhesion are removed from joint substrates.
.

1.8
A.

WARRANTY
General Warranty: Special warranties specified in this Article shall not deprive Owner of other rights
Owner may have under other provisions of the Contract Documents and shall be in addition to, and run
concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

B.

Special Installer's Warranty: Written warranty, signed by Installer agreeing to repair or replace
elastomeric joint sealants that do not comply with performance and other requirements specified in this
Section within specified warranty period.
1.
Warranty Period: Two years from date of Substantial Completion.

C.

Special warranties specified in this Article exclude deterioration or failure of elastomeric joint sealants
from the following:
1.
Movement of the structure resulting in stresses on the sealant exceeding sealant manufacturer's
written specifications for sealant elongation and compression caused by structural settlement or
errors attributable to design or construction.
2.
Disintegration ofjoint substrates from natural causes exceeding design specifications.
3.
Mechanical damage caused by individuals, tools , or other outside agents.
4.
Changes in sealant appearance caused by accumulation of dirt or other atmospheric
contaminants.

PART 2 - PRODUCTS

2.1
A.

PRODUCTS AND MANUFACTURERS
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, the following products:
1.
Pecora Corporation
2.
Sonneborn Building Products
3.
Tremco
4.
Dow Corning Corporation
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5.

"2.2
A.

B.

2.3

GE Silicones

MATERIALS, GENERAL
Compatibility: Provide joint sealants, backings, and other related materials that are compatible with one
another and with joint substrates under conditions of service and application, as demonstrated by sealant
manufacturer based on testing and field experience. .
Colors of Exposed Joint Sealants: As selected by Architect from manufacturer's full range for this
characteristic.

A.

ELASTOMERIC JOINT SEALANTS
Elastomeric Sealant Standard: Comply with ASTM C 920.

A.

LATEX JOINT SEALANTS
Latex Sealant Standard: Comply with ASTM C 834 for each product of this description.

2.4

2.5
A.

B.

2.6
A.

JOINT-SEALANT BACKING
General: Provide sealant backings of material and type that are nonstaining; are compatible with joint
substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by
sealant manufacturer based on field experience and laboratory testing.
Cylindrical Sealant Backings: ASTM C 1330, of type indicated below and of size and density to control
sealant depth and otherwise contribute to producing optimum sealant performance:
1.
Type C: Closed-eell material with a surface skin.
WSCELLANEOUS MATERIALS
Primer: Material recommended by joint sealant manufacturer where required for adhesion of sealant to
joint substrates indicated, as determined from preconstructionjoint-sealant-substrate tests and field tests.

B.

Cleaners for Nonporous Surfaces: Chemical cleaners acceptable to manufacturers of sealants and
sealant backing materials, free of oily residues or other substances capable of staining or harming joint
substrates and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of
sealants with joint substrates.

c.

Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent
to joints.

PART 3 -EXECUTION

3.1
A.

B.

3.2
A.

EXAMINATION
Examine joints indicated to receive JOInt sealants, with Installer present, for compliance with
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant
performance.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to comply with
joint sealant manufacturer's written instructions and the following requirements:
1.
Remove all foreign material from joint substrates that could interfere with adhesion of joint
sealant, including dust, paints (except for permanent, protective coatings tested and approved for
sealant adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease,
waterproofing, water repellents, water, surface dirt, and frost.
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2.

3.
4.

Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, mechanical abrading,
or a combination of these methods to produce a clean, sound substrate capable of developing
optimum bond with joint sealants. Remove loose particles remaining from above cleaning
operations by vacuuming or blowing out joints with oil-free compressed air. Porous joint surfaces
include the following:
a.
Concrete.
b.
Masonry.
c.
Unglazed surfaces of ceramic tile.
Remove laitance and form-release agents from concrete.
Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm
substrates, or leave residues capable of interfering with adhesion of joint sealants.
a.
Metal.
b.
Glass.
c.
Porcelain enamel.
d.
Glazed surfaces of ceramic tile.

B.

Joint Priming: Prime joint substrates where recommended in writing by joint sealant manufacturer,
based on preconstruction joint-sealant-substrate tests or prior experience. Apply primer to comply with
joint sealant manufacturer's written instructions. Confine primers to areas of joint-sealant bond; do not
allow spillage or migration onto adjoining surfaces.

c.

Masking Tape: Use masking tape where required to prevent contact of sealant with adjoining surfaces
that otherwise would be permanently stained or damaged by such contact or by cleaning methods
required to remove sealant smears. Remove tape immediately after tooling without disturbing joint seal.

3.3
A.

INSTALLATION OF JOINT SEALANTS
General: Comply with joint sealant manufacturer's written installation instructions for products and
applications indicated, unless more stringent requirements apply.

B.

Sealant Installation Standard: Comply with recommendations of ASTM C 1193 for use of joint sealants
as applicable to materials, applications, and conditions indicated.

c.

Install sealant backings of type indicated to support sealants during application and at position required
to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow
optimum sealant movement capability.
1.
Do not leave gaps between ends of sealant backings.
2.
Do not stretch, twist, puncture, or tear sealant backings .
3.
Remove absorbent sealant backings that have become wet before sealant application and replace
them with dry materials .

D.

Install sealants by proven techniques to comply with the following and at the same time backings are
installed:
1.
Place sealants so they directly contact and fully wet joint substrates.
2.
Completely fill recesses provided for each joint configuration.
3.
Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum
sealant movement capability.

E.

Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing
begins, tool sealants according to requirements specified below to form smooth, uniform beads of
configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with
'
sides of joint.
1.
Remove excess sealants from surfaces adjacent to joint.
2.
Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor
sealants or adjacent surfaces.

.
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3.
3.4
A.

Provide concave joint configuration per Figure 5A in ASTM C 1193, unless othenvise indicated.

CLEANING
Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by methods and
with cleaning materials approved in writing by manufacturers of joint sealants and of products in which
joints occur.

PROTECTION
Protect joint sealants during and after curing period from contact with contaminating substances and
from damage resulting from construction operations or other causes so sealants are without deterioration
or damage at time of Substantial Completion. If, despite such protection, damage or deterioration
occurs, cut out and remove damaged or deteriorated joint sealants immediately so installations with
repaired areas are indistinguishable from the original work.
END OF SECTION 07920

3.5

A.
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SECTION 08110 - STEEL DOORS AND FRAMES
PART 1 - GENERAL
1.1
A.

1.2

A.

B.

1.3
A.

1.4
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Steel doors.
2.
Steel door frames.
3.
Borrowed-light frames.
4.
Fire-rated door and frame assemblies.

Related Sections include the following:
1.
Division 8 Section "Door Hardware (Scheduled by Naming Products)" for door hardware and
weather stripping.
2.
Division 8 Section "Door Hardware (Scheduled by Describing Products)" for door hardware and
weather stripping.
3.
Division 9 Section "Gypsum Board Assemblies" for spot-grouting frames installed in steel-framed
gypsum board partitions.
4.
Division 9 Section "Painting" for field painting factory-primed doors and frames.
DEFINITIONS
Steel Sheet Thicknesses: Thickness dimensions, including those referenced in ANSI A250.8, are
minimums as defined in referenced ASTM standards for both uncoated steel sheet and the uncoated base
metal of metallic-coated steel sheets.
SUBMITTALS
Product Data: For each type of door and frame indicated, include door designation, type , level and model,
material description, core description, construction details, label compliance, sound and fire-resistance
ratings, and finishes.

B.

Shop Drawings: Show the following:
1.
Elevations of each door design.
2.
Details of doors including vertical and horizontal edge details.
3.
Frame details for each frame type including dimensioned profiles.
4.
Details and locations of reinforcement and preparations for hardware.
5.
Details of each different wall opening condition.
6.
Details of anchorages, accessories, joints, and connections.

C.

Door Schedule: Use same reference designations indicated on Drawings in preparing schedule for doors
and frames.

1.5
A.

B.

QUALITY ASSURANCE
Steel Door and Frame Standard: Comply with ANSI A 250.8, unless more stringent requirements are
indicated.
Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction, for fire-protection ratings indicated,
based on testing according to NFPA 252.
1.
Test Pressure: Test at atmospheric pressure.
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2.

3.

1.6
A.

Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide
certification by a testing agency acceptable to authorities having jurisdiction that doors comply with
standard construction requirements for tested and labeled fire-rated door assemblies except for size.
Temperature-Rise Rating: Where indicated, provide doors that have a temperature-rise rating of 450
deg F (250 deg C) maximum in 30 minutes of fire exposure.

DELIVERY, STORAGE, AND HANDLING
Deliver doors and frames cardboard-wrapped or crated to provide protection during transit and job storage .
Provide additional protection to prevent damage to finish of factory-finished doors and frames .

B.

Inspect doors and frames on delivery for damage, and notify shipper and supplier if damage is found .
Minor damages may be repaired provided refinished items match new work and are acceptable to Architect.
Remove and replace damaged items that cannot be repaired as directed.

C.

Store doors and frames at building site under cover. Place units on minimum 4-inch- (lOO-mm-) high wood
blocking. Avoid using nonvented plastic or canvas shelters that could create a humidity chamber. If door
packaging becomes wet, remove cartons immediately. Provide minimum 1/4-inch (6-mm) spaces between
stacked doors to pennit air circulation.

PART 2 -PRODUCTS
2.1
A.

B.

2.2
A.

B.

2.3
A.

2.4
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Steel Doors and Frames:
a.
Amweld Building Products, Inc .
b.
Ceco Door Products; a United Dominion Company.
c.
Curries Company.
d.
Pioneer Industries Inc.
e.
Republic Builders Products.
MATERIALS
Hot-Rolled Steel Sheets : ASTM A 569/A 569M, Commercial Steel (CS), Type B; free of scale, pitting, or
surface defects; pickled and oiled.
Cold-Rolled Steel Sheets: ASTM A 366/A 366M, Commercial Steel (CS), or ASTM A 620/A 620M,
Drawing Steel (OS), Type B; stretcher-leveled standard of flatness.
DOORS
General: Provide 18 gauge doors of sizes, thicknesses, and designs indicated.
FRAMES
General: Provide 16 gauge steel frames for doors, transoms, sidelights, borrowed lights, and other openings
that comply with ANSI A250.8 and with details indicated for type and profile. Conceal fastenings, unless
otherwise indicated.

B.

Door Silencers: Except on weather-stripped frames , fabricate stops to receive three silencers on strike
jambs of single-door frames and two silencers on heads of double-door frames.

C.

Plaster Guards: Provide 26 gauge , steel sheet plaster guards or mortar boxes to close off interior of
openings; place at back of hardware cutouts where mortar or other materials might obstruct hardware
operation.
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D.

Supports and Anchors : Fabricated from not less than 0.042-inch- (1.0-mm-) thick, electrolytic zinc-eoated
or metallic-eoated steel sheet.

E.

Inserts , Bolts, and Fasteners : Manufacturer's standard units . Where zinc-eoated items are to be built into
exterior walls, comply with ASTM A 153/A 153M, Class C or D as applicable .

2.5
A.

FABRICATION
General : Fabricate steel door and frame units to comply with ANSI A250.8 and to be rigid, neat in
appearance, and free from defects including warp and buckle. Where practical , fit and assemble units in
manufacturer's plant. Clearly identify work that cannot be permanently factory assembled before shipment,
to assure proper assembly at Project site.

B.

Interior Door and Panel Faces: Fabricate exposed faces of doors and panels , including stiles and rails of
nonflush units , from the following material :
1.
18 Gauge Cold-rolled steel sheet, unless otherwise indicated.

C.

Core Construction: Manufacturer's standard core construction that produces a door complying with SDI
standards.

D.

Core Construction: One of the following manufacturer's standard core materials that produce a door
complying with SDI standards:
1.
Resin-impregnated kraft/paper honeycomb.
2.
Polyurethane.
3.
Polystyrene.
4.
Vertical steel stiffeners.
5.
Rigid mineral-fiber board .

E.

Clearances for Non-Fire-Rated Doors: Not more than 1/8 inch (3.2 mm) at jambs and heads, except not
more than 1/4 inch (6.4 mm) between pairs of doors. Not more than 3/4 inch (19 mm) at bottom.

F.

Clearances for Fire-Rated Doors: As required by NFPA 80.

G.

Single-Acting, Door-Edge Profile: Square edge.

H.

Tolerances: Comply with SDI 117, "Manufacturing Tolerances for Standard Steel Doors and Frames."

1.

Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from either cold- or
hot-rolled steel sheet.

1.

Exposed Fasteners: Unless otherwise indicated, provide countersunk flat or oval heads for exposed screws
and bolts.

K.

Hardware Preparation: Prepare doors and frames to receive mortised and concealed hardware according to
final door hardware schedule and templates provided by hardware supplier . Comply with applicable
requirements in ANSI A250.6 and ANSI AIlS Series specifications for door and frame preparation for
hardware.

L.

Frame Construction: Fabricate frames to shape shown.
1.
Fabricate frames with mitered or coped and continuously welded comers and seamless face joints,
unless otherwise indicated.
2.
Provide welded frames with temporary spreader bars.
3.
Provide terminated stops where indicated , unless otherwise indicated.
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M.

Reinforce doors and frames to receive surface-applied hardware. Drilling and tapping for surface-applied
hardware may be done at Project site.

N.

Locate hardware as indicated on Shop Drawings or, if not indicated, according to ANSI A250.8.

A.

FINISHES
Prime Finish: Manufacturer's standard, factory-applied coat of rust -inhibiting primer complying with
ANSI A250.10 for acceptance criteria.

2.6

PART 3 - EXECUTION
3.1
A.

INSTALLATION
General: Install steel doors , frames, and accessories according to Shop Drawings, manufacturer's data, and
as specified.

B.

Placing Frames: Comply with provisions in SDI 105, unless otherwise indicated. Set frames accurately in
position, plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is
completed, remove temporary braces and spreaders, leaving surfaces smooth and undamaged.
1.
Except for frames located in existing walls or partitions, place frames before construction of
enclosing walls and ceilings.
2.
In masonry construction, provide at least three wall anchors per jamb; install adjacent to hinge
location on hinge jamb and at corresponding heights on strike jamb. Acceptable anchors include
masonry wire anchors and masonry T-shaped anchors.
3.
In existing concrete or masonry construction, provide at least three completed opening anchors per
jamb; install adjacent to hinge location on hinge jamb and at corresponding heights on strike jamb.
Set frames and secure to adjacent construction with bolts and masonry anchorage devices.
4.
In metal-stud partitions, provide at least three wall anchors per jamb; install adjacent to hinge
location on hinge jamb and at corresponding heights on strike jamb. Attach wall anchors to studs
with screws.
5.
For in-place gypsum board partitions, install knock-down, drywall slip-on frames.
6.
Install fire-rated frames according to NFPA 80.
7.
For openings 90 inches (2286 mm) or more in height, install an additional anchor at hinge and
strike jambs.

C.

Door Installation: Comply with ANSI A250 .8. Fit hollow-metal doors accurately in frames , within
clearances specified in ANSI A250.8. Shim as necessary to comply with SDI 122 and ANSIJDIll A1l5.1G.
1.
Fire-Rated Doors: Install within clearances specified in NFPA 80.
2.
Smoke-Control Doors: Install to comply with NFPA 105.

ADJUSTING AND CLEANING

3.2

A.

Prime-Coat Touchup: Immediately after installation, sand smooth any rusted or damaged areas of prime
coat and apply touch up of compatible air-drying primer.

B.

Protection Removal:
frames.

Immediately before final inspection, remove protective wrappings from doors and

END OF SECTION 08110
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SECTION 08311 - ACCESS DOORS AND FRAMES
PART 1 - GENERAL

1.1
A.

RELATED DOCUMENTS
Drawing and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section includes the following:
1.
Fire-rated wall access doors and frames.

1.2

B.

1.3
A.

B.

1.4
A.

Related Sections include the following:
1.
Division 8 Section "Door Hardware" for mortise or rim cylinder locks and master keying.
SUBMIITALS
Product Data: For each type of door and frame indicated. Include construction details relative to materials,
individual components and profiles, finishes, and fire ratings for access doors and frames.
Shop Drawings: Show fabrication and installation details of customized doors and frames. Include plans,
elevations, sections. details, and attachments to other Work.
QUALITY ASSURANCE
Source Limitations: Obtain doors and frames through one source from a single manufacturer.

B.

Fire-Rated Access Doors and Frames: Units complying with NFP A 80 that are identical to access door and
frame assemblies tested for fire-test-response characteristics per the following test method and that are
labeled and listed by UL, ITS , or another testing and inspecting agency acceptable to authorities having
jurisdiction:
ASTM E 119 or UBC Standard 7.1 or UL 263 for horizontal access doors and frames.
1.

c.

Size Variations: Obtain Architect's acceptance of manufacturer's standard-size units, which may vary
slightly from sizes indicated.

1.5
A.

COORDINATION
Verification: Determine specific locations and sizes for access doors needed to gain access to concealed
equipment, and indicate on schedule specified in "Submittals" Article.

PART 2 - PRODUCTS
2.1

A.

B.

2.2
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that
may be incorporated into the Work include. but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Access Doors:
a.
1. L. Industries, Inc.
b.
Karp Associates. Inc .
c.
Larsen's Manufacturing Company.
d.
Milcor Limited Partnership.
MATERIALS
Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.
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B.

Hot-Rolled Steel Sheets: ASTM A 569/A 569M, Commercial Steel (CS) , Type B; free of scale, pitting, and
surface defects; pickled and oiled; with minimum thickness indicated representing specified nominal
thickness according to ASTM A 568/A 568M.

C.

Cold-Rolled Steel Sheets: ASTM A 366/A 366M, Commercial Steel (CS) , or ASTM A 620/A 620M,
Drawing Steel (DS) , Type B; stretcher-leveled standard of flatness; with minimum thickness indicated
representing specified nominal thickness according to ASTM A 568/A 568M. Electrolytic zinc-eoated steel
sheet, complying with ASTM A 591/A 591M, Class C coating, may be substituted at fabricator's option.

D.

Electrolytic Zinc-Coated Steel Sheet: ASTM A 591/A 591M, Commercial Steel'{CS), with Class C coating
and phosphate treatment to prepare surface for painting; with minimum thickness indicated representing
specified nominal thickness according to ASTM A 568/A 568M for uncoated base metal.

E.

Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS) , Type B, with A60 (ZFI80)
zinc-iron-alloy (galvannealed) coating or 060 (ZI80) mill-phosphatized zinc coating; stretcher-leveled
standard of flatness; with minimum thickness indicated representing specified thickness according to
ASTM A 924/A 924M.

F.

Stainless-Steel Bars and Shapes: ASTM A 276 , Type 304 .

G.

Tread Plate: ASTM B 632/B 632M, alloy 6061-T6.

H.

Drywall Beads: Edge trim formed from 0.0299-inch (0.76-mm) zinc-eoated steel sheet formed to receive
joint compound and in size to suit thickness of gypsum board.

2.3
A.

PAINT
Shop Primers: Provide primers that comply with Division 9 Section "Painting."

B.

Shop Primer for Ferrous Metal: Fast-euring, lead- and chromate-free, universal modified-alkyd primer
complying with performance requirements in FS TT -P-664; selected for good resistance to normal
atmospheric corrosion, compatibility with finish paint systems indicated, and capability to provide a sound
foundation for field-applied topcoats despite prolonged exposure.

C.

Shop Primer for Metallic-Coated Steel :
compatible with topcoat.

D.

Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying with
SSPC-Paint 20.

2.4

A.

Organic zinc-rich primer complying with SSPC-Paint 20 and

ACCESS DOORS AND FRAMES
Flush, Insulated, Fire-Rated Access Doors and Frames with Exposed Trim: Fabricated from steel sheet.
1.
Locations: wall surfaces.
2.
Fire-Resistance Rating: One hour[s].
3.
Temperature Rise Rating: 250 deg F (139 deg C) at the end of30 minutes.
Door: Flush panel with a core of mineral-fiber insulation enclosed in sheet metal with a minimum
4.
thickness of 0.036 inch (0.9 mm) .
5.
Frame: Minimum 0.060-inch- (1.5-mm-) thick sheet metal with l-inch- (25-mm-) wide, surfacemounted trim.
6.
Hinges: Continuous piano hinge.
7.
Automatic Closer: Spring type.
8.
Latch: Self-latching bolt operated by key with interior release.
9.
Lock: Key-operated cylinder lock with interior release.
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2.5
A.

FABRICATION
General: Provide access door assemblies manufactured as integral units ready for installation.

B.

Metal Surfaces: For metal surfaces exposed to view in the completed Work, provide materials with smooth,
flat surfaces without blemishes. Do not use materials with exposed pitting, seam marks, roller marks, rolled
trade names, or roughness.

c.

Steel Doors and Frames: Grind exposed welds smooth and flush with adjacent surfaces. Furnish
attachment devices and fasteners of type required to secure access panels to types of supports indicated.
1.
Exposed Flanges: As indicated or Nominal 1 to 1-1/2 inches.
2.
Provide mounting holes in frames to attach frames to metal or wood framing in plaster and drywall
construction and to attach masonry anchors in masonry construction. Furnish adjustable metal
masonry anchors.

D.

Latching Mechanisms: Furnish number required to hold doors in flush, smooth plane when closed.
1.
For cylinder lock, furnish two keys per lock and key all locks alike.

A.

FINISHES, GENERAL
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B.

Finish metal fabrications after assembly.

2.7

2.8
A.

METALLIC-COATED STEEL FINISHES
Galvanizing of Steel Shapes and Plates: Hot-dip galvanize items indicated to comply with applicable
standard listed below:
1.
ASTM A 1231A 123M, for galvanizing steel and iron products.
2.
ASTM A 1531A 153M, for galvanizing steel and iron hardware.

B.

Surface Preparation: Clean surfaces with nonpetroleum solvent so surfaces are free of oil and other
contaminants. For galvanized surfaces, apply, after cleaning, a conversion coating suited to the organic
coating to be applied over it. For metallic-coated surfaces, clean welds, mechanical connections, and
abraded areas, and apply galvanizing repair paint specified below to comply with ASTM A 780.
1.
Galvanizing Repair Paint: High-zinc-dust-content paint for regalvanizing welds in steel, complying
with SSPC-Paint 20.

c.

Factory Priming for Field-Painted Finish : Apply shop primer immediately after cleaning and pretreating.

PART 3 - EXECUTION
3.1
A.

3.2
A.
B.

3.3

A.

PREPARATION
Advise installers of other work about specific requirements relating to access door and floor door
installation, including sizes of openings to receive access door and frame, as well as locations of supports,
inserts, and anchoring devices.
INSTALLATION
Comply with manufacturer's written instructions for installing access doors and frames.
Set frames accurately in position and attach securely to supports with plane of face panels aligned with
adjacent finish surfaces.
ADmSTING AND CLEANING
Adjust doors and hardware after installation for proper operation.
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B.

Remove and replace doors and frames that are warped, bowed, or otherwise damaged.

END OF SECTION 08311
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SECTION 08410 - ALUMINUM ENTRANCES AND STOREFRONTS
PART 1 - GENERAL
RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
1.2
A.

B.

1.3
A.

SUMMARY
This Section includes the following :
1.
Exterior entrance systems.
2.
Exterior storefront systems.
Related sections include the following:
1.
Division 7 Section "Joint Sealants" for joint sealants installed as part of aluminum entrance and
storefront systems.
2.
Division 8 Section "Glazing."
SYSTEM DESCRIPTION
General : Provide aluminum entrance and storefront systems capable of withstanding loads and thermal
and structural movement requirements indicated without failure, based on testing manufacturer's
standard units in assemblies similar to those indicated for this Project. Failure includes the following:
1.
Air infiltration and water penetration exceeding specified limits.
2.
Framing members transferring stresses, including those caused by thermal and structural
movement, to glazing units.

B.

Glazing: Physically and thermally isolate glazing from framing members.

C.

Thermally Broken Construction: Provide systems that isolate aluminum exposed to exterior from
aluminum exposed to interior with a material of low thermal conductance.

D.

Wind Loads: Provide entrance and storefront systems, including anchorage, capable of withstanding 25
psf of inward and outward when tested in accordance with ASTM E 330.
1.
Test Pressure: 25 psf of inward and outward wind-load design pressures

E.

Air Infiltration: Provide entrance and storefront systems with permanent resistance to air leakage
through fixed glazing and frame areas of not more than 0.06 cfm/sq. ft. (0.3 L/s/sq. m) of fixed wall area
when tested according to ASTM E 283 at a static-air-pressure difference of 1.57 lbflsq. ft. (75.2 Pa).

F.

Water Penetration: Provide entrance and storefront systems that do not evidence water leakage through
fixed glazing and frame areas when tested according to ASTM E 331 at minimum differential pressure
of 20 percent of inward-acting wind-load design pressure as defined by ASCE 7, "Minimum Design
Loads for Buildings and Other Structures ," but not less than 6.24 lbflsq. ft. (299 Pa) . Water leakage is
defined as follows:
1.
Uncontrolled water infiltrating systems or appearing on systems' normally exposed interior
surfaces from sources other than condensation. Water controlled by flashing and gutters that is
drained back to the exterior and cannot damage adjacent materials or finishes is not water
leakage.

G.

Thermal Movements: Provide entrance and storefront systems, including anchorage, that accommodate
thermal movements of systems and supporting elements resulting from the following maximum change
(range) in ambient and surface temperatures without buckling, damaging stresses on glazing, failure of
joint sealants, damaging loads on fasteners, failure of doors or other operating units to function properly,
and other detrimental effects.
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1.

Temperature Change (Range) : 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

H.

Condensation Resistance: Provide storefront systems with condensation resistance factor (CRF) of not
less than 45 when tested according to AAMA 1503.1.

I.

Average Thermal Conductance: Provide storefront systems with average U-values of not more than 0.65
Btu/sq. ft. x h x deg F @ 15 mph wind velocity when tested according to AAMA 1503.1.

1.4
A.

SUBMITTALS
Product Data: For each product specified. Include details of construction relative to materials,
dimensions of individual components, profiles, and finishes.

B.

Shop Drawings: For entrance and storefront systems . Show details of fabrication and installation,
including plans, elevations, sections, details of components, provisions for expansion and contraction,
and attachments to other work.
1.
For entrance systems, include hardware schedule and indicate operating hardware types,
quantities, and locations.

c.

Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for
units with factory-applied color finishes.

1.5
A.

B.

1.6

A.

1.7
A.

B.

QUALITY ASSURANCE
Source Limitations: Obtain each type of entrance and storefront system through one source from a
single manufacturer.
Product Options: Drawings indicate size, profiles, and dimensional requirements of entrance and
storefront systems and are based on the specific systems indicated. Other manufacturers' systems with
equal performance characteristics may be considered. Refer to Division 1 Section "Substitutions."
1.
Do not modify intended aesthetic effect, as judged solely by Architect, except with Architect's
approval and only to the extent needed to comply with performance requirements. Where
modifications are proposed, submit comprehensive explanatory data to Architect for review.
PROJECT CONDITIONS
Field Measurements: Verify dimensions by field measurements before fabrication and indicate
measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to avoid
delaying the Work.
1.
Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating systems without field measurements.
Coordinate construction to ensure actual dimensions correspond to established dimensions.
WARRANTY
General Warranty: The special warranty specified in this Article shall not deprive the Owner of other
rights the Owner may have under other provisions of the Contract Documents and shall be in addition
to, and run concurrent with , other warranties made by the Contractor under requirements of the
Contract Documents.

Special Warranty: Submit a written warranty executed by the manufacturer agreeing to repair or replace
components of entrance and storefront systems that fail in materials or workmanship within the
specified warranty period. Failures include, but are not limited to, the following:
1.
Structural failures including, but not limited to, excessive deflection.
2.
Adhesive sealant failures.
3.
Cohesive sealant failures.
4.
Failure of system to meet performance requirements.
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5.
6.
7.
C.

Deterioration of metals, metal finishes, and other materials beyond normal weathering.
Failure of operating components to function normally.
Water leakage through fixed glazing and frame areas.

Warranty Period: 2 years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

A.

B.

2.2
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Arch Amarlite.
2.
Manko Window Systems, Inc.
3.
EFCO Corporation.
4.
Kawneer Company, Inc.
MATERIALS
Aluminum: Alloy and temper recommended by manufacturer for type of use and finish indicated,
complying with the requirements of standards indicated below.
1.
Sheet and Plate: ASTM B 209 (ASTM B 209M).
2.
Extruded Bars, Rods, Shapes, and Tubes: ASTM B 221 (ASTM B 221M).

B.

Glazing as specified in Division 8 Section "Glazing."

C.

Glazing Gaskets: Manufacturer's standard pressure-glazing system of black, resilient glazing gaskets,
setting blocks , and shims or spacers, fabricated from an elastomer of type and in hardness recommended
by system and gasket manufacturer to comply with system performance requirements. Provide gasket
assemblies that have comers sealed with sealant recommended by gasket manufacturer.

D.

Spacers, Setting Blocks, Gaskets, and Bond Breakers:
Manufacturer's standard permanent,
nonmigrating types in hardness recommended by manufacturer, compatible with sealants, and suitable
for system performance requirements.

E.

Structural Silicone Sealant: Type recommended by sealant and system manufacturers that complies
with ASTM C 1184 requirements, is compatible with system components with which it comes in
contact, and is specifically formulated and tested for use as a structural sealant.
1.
Color: Black.
2.
Tensile Strength: 100 psi (689.5 kPa) minimum.
3.
Provide sealant with modulus of elasticity that will not allow movement of more than 25 percent
ofjoint width, unless less movement is required by structural-sealant-glazed systems' design.
4.
Use neutral-eure silicone sealant with insulating-glass units.

F.

Secondary Sealant: For use as weatherseal, compatible with structural silicone sealant and other system
components with which it comes in contact, and that accommodates a 50 percent increase or decrease in
joint width at the time of application when measured according to ASTM C 719.
1.
Color: Black.
2.
Use neutral-eure silicone sealant with insulating-glass units.

G.

Framing system gaskets, sealants, and joint fillers as recommended by manufacturer for joint type.

H.

Sealants and joint fillers for joints at perimeter of entrance and storefront systems as specified in
Division 7 Section "Joint Sealants."
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1.

2.3
A.

Bituminous Paint: Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 requirements,
except containing no asbestos, formulated for 30-mil (0.762-mm) thickness per coat.
COMPONENTS
Doors: Provide manufacturer's standard 1-3/4-inch- (44.5-mm-) thick glazed doors with minimum
0.125-inch- (3.2-mm-) thick, extruded tubular rail and stile members. Mechanically fasten comers with
reinforcing brackets that are deep penetration and fillet welded or that incorporate concealed tie-rods.
1.
Glazing Stops and Gaskets: Provide manufacturer's standard snap-on extruded-aluminum
glazing stops and preformed gaskets.
2.
Stile Design: Wide.stile; over 4 inches (101.6 mm) wide.
3.
Stile Design: As indicated on Drawings.

B.

Brackets and Reinforcements: Provide manufacturer's standard brackets and reinforcements that are
compatible with adjacent materials. Provide nonstaining, nonferrous shims for aligning system
components.

C.

Fasteners and Accessories: Manufacturer's standard corrosion-resistant, nonstaining , nonbleeding
fasteners and accessories compatible with adjacent materials.
1.
Reinforce members as required to retain fastener threads.
2.
Do not use exposed fasteners, except for hardware application. For hardware application, use
countersunk Phillips flat-head machine screws finished to match framing members or hardware
being fastened, unless otherwise indicated.

D.

Concrete and Masonry Inserts: Hot-dip galvanized cast-iron, malleable-iron, or steel inserts complying
with ASTM A 123 or ASTM A 153 requirements.

E.

Concealed Flashing: Manufacturer's standard corrosion-resistant, nonstaining , nonbleeding flashing,
compatible with adjacent materials, and of type recommended by manufacturer.

G.

Weather Stripping: Manufacturer's standard replaceable weather stripping as follows:
1.
Compression Weather Stripping: Molded neoprene complying with ASTM D 2000 requirements
or molded PVC complying with ASTM D 2287 requirements.

2.4

HARDWARE

A.

General: Provide heavy-duty hardware units indicated in sizes, number, and type recommended by
manufacturer for entrances indicated. Finish exposed parts to match door finish, unless otherwise
indicated.

B.

Offset Pivots: ANSIIBHMAA156.4, Grade 1 with exposed parts of cast-aluminum alloy. Provide top,
bottom, and intermediate pivots at each door leaf.

c.

Closers, General: Comply with manufacturer's recommendations for closer size, depending on door
size, exposure to weather, and anticipated frequency of use.
1.
Closing Cycle: Comply with requirements of authorities having jurisdiction or the Americans
with Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG),"
whichever are more stringent.
2.
Opening Force: Comply with the following maximum opening-force requirements for locations
indicated:
a.
Exterior Doors: 15 lbf (67 N) .

D.

Surface-Mounted Overhead Closers: ANSIIBHMAAI56.4 , Grade 1. Provide cover and the following:
1.
Mounting: Hinge side.
2.
Hold Open: Automatic, at angle selected by Architect from manufacturer's standard options.
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3.

Back Check: Adjustable.

E.

Door-Mounted Holders: ANSIIBHMA A156 .16 , Grade 1, flip-up type for mounting on door bottom rail
and with rubber shoe.

F.

Door Stops: ANSIIBHMA A156.16, Grade 1, floor- or wall-mounted door stop , as appropriate for door
location indicated, with integral rubber bumper.

G.

Cylinders: Provided by Owner

H.

Cylinder Guard: Manufacturer's standard hardened-steel security ring with retainer plate for inside stile
wall that protects lock cylinder from removal by wrenches, prying, or sawing.

I.

Lockset Faceplates: Manufacturer's standard extruded-aluminum faceplate for lock type indicated that
lays flush with door stile.
1.
Provide radiused faceplate with weather sweep extending full length of lock at meeting stiles of
pairs of doors.

1.

Rim-Mounted Exit Devices: Rim-type exit device complying with UL 305 requirements and with onepoint latching at door-lock stile that is released by a full-width crash bar or when locked down (dogged)
by lock cylinder or retracting screws beneath housing.

K.

Pull Handles: Aluminum pull handles as indicated on Drawings.

L.

Push Bars: Aluminum push bars as indicated on Drawings.

M.

Thresholds: At exterior doors, provide manufacturer's standard threshold with cutouts coordinated for
operating hardware, with anchors and jamb clips, and not more than 1/2-inch- (l2.7-mm-) high, with
beveled edges providing a floor level change with a slope of not more than 1:2, and in the following
material:
1.
Material: Aluminum, mill finish.

N.

Weather Sweeps: Manufacturer's standard weather sweep for application to exterior door bottoms and
with concealed fasteners on mounting strips.

2.5
A.

FABRICATION
General: Fabricate components that, when assembled, will have accurately fitted joints with ends coped
or mitered to produce hairline joints free of burrs and distortion. After fabrication, clearly mark
components to identify their locations in Project according to Shop Drawings.
1.
Fabricate components for screw-spline frame construction.

B.

Forming: Form shapes with sharp profiles, straight and free of defects or deformations, before finishing.

c.

Prepare components to receive concealed fasteners and anchor and connection devices.

D.

Fabricate components to drain water passing joints and condensation and moisture occurring or
migrating within the system to the exterior.

E.

Welding: Weld components to comply with referenced AWS standard. Weld before finishing
components to greatest extent possible. Weld in concealed locations to greatest extent possible to
minimize distortion or discoloration of finish. Remove weld spatter and welding oxides from exposed
surfaces by descaling or grinding.
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F.

Glazing Channels: Provide minimum clearances for thickness and type of glass indicated according to
FGMA's "Glazing Manual."

G.

Metal Protection: Where aluminum will contact dissimilar metals, protect against galvanic action by
painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for
this purpose. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous paint.

H.

Storefront: Fabricate framing in profiles indicated for flush glazing (without projecting stops). Provide
subframes and reinforcing of types indicated or, if not indicated, as required for a complete system.
Factory assemble components to greatest extent possible. Disassemble components only as necessary for
shipment and installation.

I.

Entrances: Fabricate door framing in profiles indicated. Reinforce as required to support imposed
loads. Factory assemble door and frame units and factory install hardware to greatest extent possible.
Reinforce door and frame units as required for installing hardware indicated. Cut, drill, and tap for
factory-installed hardware before finishing components.
1.
Exterior Doors: Provide compression weather stripping at fixed stops. At other locations,
provide sliding weather stripping retained in adjustable strip mortised into door edge.

2.6
A.

ALUMINUM FINISHES
General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations relative to applying and designating finishes.

B.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are
not acceptable. Variations in appearance of other components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.

C.

Finish designations prefixed by AA conform to the system established by the Aluminum Association for
designating aluminum finishes.

D.

Class I, Color Anodic Finish: AA-MI2C22A42/A44 (Mechanical Finish: nonspecular as fabricated;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or
electrolytically deposited color coating 0.018 mm or thicker) complying with AAMA 606.1 or
AAMA608.1.
1.
Color: Dark bronze.

PART 3 - EXECUTION

3.1

A.

3.2
A.

B.

EXAMINATION
Examine areas, with Installer present, for compliance with requirements for installation tolerances and
other conditions affecting performance of entrance and storefront systems. Do not proceed with
installation until unsatisfactory conditions have been corrected.
INSTALLATION
General: Comply with manufacturer's written instructions for protecting, handling, and installing
entrance and storefront systems. Do not install damaged components. Fit frame joints to produce
hairline joints free of burrs and distortion. Rigidly secure nonmovement joints. Seal joints watertight.
Metal Protection: Where aluminum will contact dissimilar metals, protect against galvanic action by
painting contact surfaces with primer or by applying sealant or tape recommended by manufacturer for
this purpose. Where aluminum will contact concrete or masonry, protect against corrosion by painting
contact surfaces with bituminous paint.
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c.

Install components to drain water passing joints and condensation and moisture occurring or migrating
within the system to the exterior.

D.

Set continuous sill members and flashing in a full sealant bed to provide weathertight construction,
unless otherwise indicated. Comply with requirements of Division 7 Section "Joint Sealants."

E.

Install entrances plumb and true in alignment with established lines and grades without warp or rack.
Lubricate operating hardware and other moving parts according to hardware manufacturers' written
instructions.
1.
Install surface-mounted hardware according to manufacturer's written instructions using
concealed fasteners to greatest extent possible.

F.

Install glazing to comply with requirements of Division 8 Section "Glazing," unless otherwise indicated.
1.
Prepare surfaces that will contact structural sealant according to sealant manufacturer's written
instructions to ensure compatibility and adhesion. Preparation includes, but is not limited to,
cleaning and priming surfaces.
2.
Install structural silicone sealant according to sealant manufacturer's written instructions.
3.
Mechanically fasten glazing in place until structural sealant is cured.
4.
Remove excess sealant from component surfaces before sealant has cured.

G.

Install secondary-sealant weatherseal according to sealant manufacturer's written instructions to provide
weatherproofjoints. Install joint fillers behind sealant as recommended by sealant manufacturer.

H.

Install perimeter sealant to comply with requirements of Division 7 Section "Joint Sealants," unless
otherwise indicated.

1.

Erection Tolerances: Install entrance and storefront systems to comply with the following maximum
tolerances:
1.
Variation from Plane: Limit variation from plane or location shown to 1/8 inch in 12 feet (3 mm
in 3.7 m); 1/4 inch (6 mm) over total length.
2.
.Alignment: Where surfaces abut in line, limit offset from true alignment to 1/16 inch (1.5 mm).
Where surfaces meet at comers, limit offset from true alignment to 1/32 inch (0.8 mm).
3.
Diagonal Measurements: Limit difference between diagonal measurements to 1/8 inch (3 mm).

A.

FIELD QUALITY CONTROL
Repair or remove and replace Work that does not meet requirements or that is damaged by testing;
replace to conform to specified requirements.

A.

ADJUSTING AND CLEANING
Adjust doors and hardware to provide tight fit at contact points and weather stripping, smooth operation,
and weathertight closure.

B.

Remove excess sealant and glazing compounds, and dirt from surfaces.

3.3

3.4

3.5

A.

PROTECTION
Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer,
that ensure entrance and storefront systems are without damage or deterioration at the time of
Substantial Completion.

END OF SECTION 08410
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SECTION 08520 - ALUMINUM WINDOWS
PART 1- GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following types of aluminum-framed windows:
1.
Fixed windows. .
2.
Projected windows.
Related Sections include the following:
1.
Division 8 Section "Aluminum Entrances and Storefronts."
2.
Division 8 Section "Glazing" for glazing requirements for aluminum windows, including those
specified to be factory glazed.
DEFINITIONS
AW: Architectural.

B.

Performance grade number, included as part of the AAMAINWWDA product designation code, is actual
design pressure in pounds force per square foot (pascals) used to determine structural test pressure and
water test pressure.

C.

Structural test pressure, for uniform load structural test, is equivalent to 150 percent of design pressure.

D.

Minimum test size is smallest size permitted for performance class (gateway test size). Products must be
tested at minimum test size or at a size larger than minimum test size to comply with requirements for
performance class.

1.4
A.

B.

PERFORMANCE REQUIRErvIENTS
General: Provide aluminum windows capable of complying with performance requirements indicated,
based on testing manufacturer's windows that are representative of those specified and that are of test
size indicated below:
1.
Minimum size required by AAMAINWWDA 101/I.S.2.
2.
Minimum size required by gateway performance requirements for determining compliance with
AAMAINWWDA 101/I.S.2 for both gateway performance requirements and optional
performance grades.
3.
Size indicated.
AAMAINWWDA Performance Requirements: Provide aluminum windows of the performance class
and grade indicated that comply with AAMAINWWDA 101/I.S.2.
1.
Performance Class: AW.
2.
Performance Grade: Minimum for performance class indicated.
3.
Performance Grade: 75.
4.
Exception to AAMAINWWDA 101/I.S.2: In addition to requirements for performance class and
performance grade, design glass framing system to limit lateral deflections of glass edges to less
than 1/175 of glass-edge length[ or 3/4 inch (19 mm), whichever is less,] at design pressure
based on the following:
a.
Testing performed according to AAMAINWWDA 101/I.S.2, Uniform Load Deflection
Test[ or structural computations].
b.
Structural computations.
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C.

Structural Performance: Provide aluminum windows capable of withstanding the following, including
wind loads based on passing AAMAINWWDA 1011I.S.2, Uniform Load Structural Test, at basic wind
speed indicated:
1.
Deflection: Based on passing AAMAINWWDA 1011I.S.2, Uniform Load Deflection Test.
2.
Deflection: Design glass framing system to limit lateral deflections of glass edges to less than
1/175 of glass-edge length [or 3/4 inch (19 mm), whichever is less, ]at design pressure based on
structural computations.
3.
Basic Wind Speed: As indicated in miles per hour (meters per second) at 33 feet (10 m) above
grade. Determine wind loads and resulting design pressures applicable to Project according to
the following, based on mean roof heights above grade as indicated on Drawings:
a.
ASCE 7, ."Minimum Design Loads for Buildings and Other Structures," Section 6.4.2,
"Analytic Procedure. "
b.
Appendix Bin AAMAINWWDA 1011I.S.2.
4.
Design Pressure: 25 lbf/sq. ft. (1200 Pa).

D.

Air Infiltration:
Maximum rate not more than indicated when tested according to
AAMAINWWDA 1011I.S.2, Air Infiltration Test.
1.
Maximum Rate: 0.1 cfm/sq. ft. (2 cu. m/h x sq. m) of area at an inward test pressure of 6.24
lbf/sq. ft . (300 Pa) .

E.

Water Resistance: No water leakage as defined in AAMAINWWDA referenced test methods at a water
test pressure equaling that indicated, when tested according to AAMAINWWDA 1011I.S.2, Water
Resistance Test.
1.
Test Pressure: 15 percent of positive design pressure, but not less than 2.86 lbf/sq. ft. (140 Pa) or
more than 12 lbf/sq. ft. (580 Pa) .

G.

Condensation-Resistance Factor: Provide aluminum windows tested for thermal performance according
to AAMA 1503, showing a CRF of not less than 53, where windows are indicated to be "thermally
improved."

H.

Thermal Transmittance: Provide aluminum windows with a whole-window U-value maximum
indicated at l5-mph (24-km/h) exterior wind velocity and winter condition temperatures when tested
according to AAMA 1503.
1.
U-Value: shall not be more than 0.59 BtuIhr/sf/deg F.

1.

Projected Windows: Comply with AAMAINWWDA 1011I.S.2 for the following tests:
1.
Hardware Load Test.
2.
Sash Torsion Test.
3.
Torsion Test.
4.
Horizontal Concentrated Load Test on Latch Rail.
5.
Vertical Concentrated Load Test on Latch Rail.
6.
Torsion Load Test on Intermediate Frame Rails.
7.
Vertical Concentrated Load Test on Intermediate Frame Rails.
8.
Balance Ann Load Test.

1.5
A.

B.

SUBMITTALS
Product Data: Include construction details, material descriptions, fabrication methods, dimensions of
individual components and profiles, -hardware, finishes, and operating instructions for each type of
aluminum window indicated.
Shop Drawings: Include plans, elevations, sections, details, hardware, attachments to other Work,
operational clearances, and the following:
1.
Mullion details, including reinforcement and stiffeners.
2.
Joinery details.
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3.
4.
5.
6.
7.
8.
9.

Expansion provisions.
Flashing and drainage details.
Weather-stripping details.
Thermal-break details.
Glazing details.
Window cleaning provisions.
Window System Operators: Show locations, mounting, and details for installing operator
components and controls.

C.

Samples for Initial Selection: For units with factory-applied color finishes.

D.

Qualification Data: For Installer.

E.

Field Quality-Control Test Reports:
Contractor.

F.

Product Test Reports: Based on evaluation of comprehensive tests performed [within the last four
years ]by a qualified testing agency, for each type, grade, and size of aluminum window. Test results
based on use of down-sized test units will not be accepted.

G.

Maintenance Data: For [operable window sash] [operating hardware] [weather stripping] [window
system operators] [and] finishes to include in maintenance manuals.

1.6
A.

From a qualified testing and inspecting agency engaged by

QUALITY ASSURANCE
Installer Qualifications: An installer acceptable to aluminum window manufacturer for installation of
units required for this Project.

B.

Testing Agency Qualifications: An independent testing agency, acceptable to authorities having
jurisdiction, with the experience and capability to conduct the testing indicated, as documented
according to ASTM E 548.

C.

Source Limitations: Obtain aluminum windows through one source from a single manufacturer.

D.

Product Options: Information on Drawings and in Specifications establishes requirements for aluminum
windows' aesthetic effects and performance characteristics. Aesthetic effects are indicated by
dimensions, arrangements, alignment, and profiles of components and assemblies as they relate to
sightlines, to one another, and to adjoining construction. Performance characteristics are indicated by
criteria subject to verification by one or more methods including preconstruction testing, field testing,
and in-service performance.

E.

Product Options: Drawings indicate size, profiles, and dimensional requirements of aluminum windows
and are based on the specific system indicated. Refer to Division 1 Section "Product Requirements."
1.
Do not modify intended aesthetic effects, as judged solely by Architect, except with Architect's
approval. If modifications are proposed, submit comprehensive explanatory data to Architect for
review.

F.

Fenestration Standard: Comply with AAMAINWWDA IOIII.S.2, "Voluntary Specifications for
Aluminum, Vinyl (PVC) and Wood Windows and Glass Doors," for minimum standards of
performance, materials, components, accessories, and fabrication unless more stringent requirements are
indicated.
1.
Provide AAMA-eertified aluminum windows with an attached label.

G.

Glazing Publications: Comply with published recommendations of glass manufacturers and GANA's
"Glazing Manual" unless more stringent requirements are indicated.
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H.

1.7

A.

1.8

A.

Preinstallation Conference : Conduct conference at Project site to comply with requirements in
Division 1 Section "Project Management and Coordination." Review methods and procedures related to
aluminum windows including, but not limited to, the following :
1.
Inspect and discuss condition of substrate and other preparatory work performed by other trades.
2.
Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.
3.
Review required testing and inspecting procedures.
PROJECT CONDmONS
Field Measurements: Verify aluminum window openings by field measurements before fabrication and
indicate measurements on Shop Drawings.
1.
Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish opening dimensions and proceed with fabricating aluminum windows without field
measurements.
Coordinate wall construction to ensure that actual opening dimensions
correspond to established dimensions.
WARRANTY
Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
aluminum windows that fail in materials or workmanship within specified warranty period . Failures
include, but are not limited to, the following:

1.
2.
3.
4.
5.
6.

Failure to meet performance requirements.
Structural failures including excessive deflection .
Water leakage, air infiltration, or condensation.
Faulty operation of movable sash and hardware.
Deterioration of metals, metal finishes , and other materials beyond normal weathering.
Insulting glass failure .

B.

Warranty Period: Two years from date of Substantial Completion.

C.

Warranty Period for Metal Finishes: Five years from date of Substantial Completion.

D.

Warranty Period for Glass: Five years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

A.

B.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include , but are not limited to, the following :
Manufacturers: Subject to compliance with requirements, provide products by one of the following :
(These specifications were written in accordance with the Manko 900 Series window system.)
1.
Fixed Windows :
a.
Manko Window Systems, Inc .
b.
EFCO Corporation
c.
Winco Manufacturing Co.
d.
WinVent Architectural Windows.
2.
Projected Windows :
a.
Manko Window Systems, Inc.
b.
EFCO Corporation
c.
Winco Manufacturing Co.
d.
WinVent Architectural Windows.
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2.2

A.

MATERIALS, GENERAL
Aluminum Extrusions: Alloy and temper recommended by aluminum window manufacturer for
strength, corrosion resistance, and application of required finish, but not less than 22,000-psi ultimate
tensile strength, and not less than 0.062-inch thickness at any location for the main frame and sash
members. Comply with ASTM B 221

B.

Fasteners: Aluminum, nonmagnetic stainless steel, epoxy adhesive, or other materials warranted by
manufacturer to be noncorrosive and compatible with aluminum window members, trim, hardware,
anchors, and other components.
1.
Reinforcement: Where fasteners screw-anchor into aluminum less than 0.125 inch (3.2 mm)
thick, reinforce interior with aluminum or nonmagnetic stainless steel to receive screw threads,
or provide standard, noncorrosive, pressed-in, splined grommet nuts .
2.
Exposed Fasteners: Unless unavoidable for applying hardware, do not use exposed fasteners.
For application of hardware, use fasteners that match finish of member or hardware being
fastened, as appropriate.

C.

Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-coated steel or iron
complying with ASTM B 633 for SC 3 severe service conditions; provide sufficient strength to
withstand design pressure indicated.

D.

Reinforcing Members: Aluminum, nonmagnetic stainless steel, nickel/chrome-plated steel complying
with ASTM B 456 for Type SC 3 severe service conditions, or zinc-coated steel or iron complying with
ASTM B 633 for SC 3 severe service conditions; provide sufficient strength to withstand design pressure
indicated. Cadmium-plated steel reinforcing members are not permitted.

E.

Compression-Type Weather Stripping:
Provide compressible weather stripping designed for
permanently resilient sealing under bumper or wiper action, and completely concealed when aluminum
window is closed.
1.
Weather-Stripping Material: Manufacturer's standard system and materials complying with
AAMAINWWDA 1011I.S.2 .

F.

Replaceable Weather Seals : Comply with AAMA 701/702.

G.

Sealant: For sealants required within fabricated windows, provide window manufacturer's standard,
permanently elastic, nonshrinking, and nonmigrating type recommended by sealant manufacturer for
joint size and movement.

2.3

A.

GLAZING
Glass and Glazing Materials: Refer to Division 8 Section "Glazing" for glass units and glazing
requirements applicable to glazed aluminum window units.

B.

Glass : See drawings.

C.

Glazing System : Manufacturer's standard factory-glazing system that produces weathertight seal.

2.4

HARDWARE
A.

General: Provide manufacturer's standard hardware fabricated from aluminum, stainless steel, carbon
steel complying with AAMA 907, or other corrosion-resistant material compatible with aluminum;
designed to smoothly operate, tightly close, and securely lock aluminum windows and sized to
accommodate sash or ventilator weight and dimensions. Cadmium-plated hardware is not permitted, Do
not use aluminum in frictional contact with other metals. Where exposed, provide extruded, cast, or
wrought aluminum.
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B.

Sill Cap/Track: [Extruded-aluminum with natural anodized finish] [Rigid PVC or other weatherresistant plastic with manufacturer's standard integral color] track of thickness, dimensions, and profile
indicated; designed to comply with performance requirements indicated and to drain to the exterior.

C.

Locks and Latches: Designed to allow unobstructed movement of the sash across adjacent sash in
direction indicated and operated from the inside only.

D.

Push-Bar Operators: Concealed pawl type push-bar operator designed to open and close ventilators with
fixed screens .

E.

Four-Bar Friction Hinges : Comply with AAMA 904.
1.
Locking mechanism and handles for manual operation.
2.
Friction Shoes: Provide friction shoes of nylon or other nonabrasive, nonstaining, noncorrosive,
durable material.

F.

Projected Windows : Provide the following operating hard ware:
1.
Operator: Underscreen push-bar.
2.
Hinge : Concealed four- or six-bar friction hinge with adjustable-slide friction shoe; two per
ventilator.
3.
Lock: Combination lever handle and cam-action lock with concealed pawl and keeper .

G.

Muntin Grids :
1.
External grids shall be 6063-T5 allow & temper extruded aluminum profiles and mechanically
applied to the exterior of the frame or vent member . All fasteners shall be concealed. Reference
frame elevations for configuration.

2.5

A.

INSECT SCREENS
General: Design windows and hardware to accommodate screens in a tight-fitting, removable
arrangement, with a minimum of exposed fasteners and latches. Locate screens on inside of window
and provide for each operable exterior sash or ventilator.
1.
Aluminum Tubular Frame Screens : Comply with SMA 1004, "Specifications for Aluminum
Tubular Frame Screens for Windows," Architectural C-24 class.
2.
Comply with SMA 1004, "Specifications for Aluminum Tubular Frame Screens for Windows,"
for minimum standards of appearance, fabrication, attachment of screen fabric , hardware, and
accessories unless more stringent requirements are indicated.

B.

Aluminum Insect Screen Frames: Manufacturer's standard aluminum alloy complying with SMA 1004.
Fabricate frames with mitered or coped joints, concealed fasteners and removable PVC spline/anchor
concealing edge of frame .
1.
Aluminum Tubular Framing Sections and Cross Braces: Roll formed from aluminum sheet with
minimum wall thickness as required for class indicated.
2.
Extruded-Aluminum or Aluminum Tubular Framing Sections and Cross Braces: Not less than
0.040-i nch (l-mm) wall thickness.
3.
Finish: Match aluminum window members.

C.

Aluminum Wire Fabric: 18-by-16 (1.1-by-1.3-mm) mesh of O.Oll-inch- (0.28-mm-) diameter, coated
aluminum wire.
.
1.
Wire-Fabric Finish: Black.

D.

Wickets : Provide hinged wickets, framed and trimmed for a tight fit and durability during handling. ,"
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2.6

A.

FABRICAnON
General:
Fabricate aluminum windows,
in
sizes
indicated,
that
compl y
with
AAMAINWWDA 1011I.S.2 for performance class and performance grade indicated. Include a complete
system for assembling components and anchoring windows.

B.

General: Fabricate aluminum windows, in sizes indicated, that comply with requirements and that meet
or exceed AAMAINWWDA 1011I.S.2 performance requirements for the following window type and
performance class. Include a complete system for assembling components and anchoring windows.
1.
Fixed Windows: AW.
2.
Projected Windows: AW.

c.

Fabricate aluminum windows that are reglazable without dismantling sash or ventilator framing.

D.

Thermally Improved Construction: Fabricate aluminum windows with an integral, concealed, lowconductance thermal barrier; located between exterior materials and window members exposed on
interior side ; in a manner that eliminates direct metal-to-metal contact.
1.
Provide thermal-break construction that has been in use for not less than three years and has been
tested to demonstrate resistance to thermal conductance and condensation and to show adequate
strength and security of glass retention.
2.
Provide thermal barriers tested according to AAMA 505 ; determine the allowable design shear
flow per the appendix in AAMA 505.
3.
Provide hardware with low conductivity or nonmetallic material for hardware bridging thermal
breaks at frame or vent sash.

E.

Weather Stripping: Provide full-perimeter weather stripping for each operable sash and ventilator.

F.

Weep Holes: Provide weep holes and internal passages to conduct infiltrating water to exterior.

G.

Provide water-shed members above side-hinged ventilators and similar lines of natural water
penetration.

H.

Mullions: Provide mullions and cover plates as shown, matching window units, complete with anchors
for support to structure and installation of window units. Allow for erection tolerances and provide for
movement of window units due to thermal expansion and building deflections, as indicated. Provide
mullions and cover plates capable of withstanding design loads of window units.

I.

Subframes: Provide subframes with anchors for window units as shown, of profile and dimensions
indicated but not less than 0.062-inch- (1.6-mm-) thick extruded aluminum. Miter or cope comers, and
weld and dress smooth with concealed mechanical joint fasteners. Finish to match window units.
Provide subframes capable of withstanding design loads of window units.

1.

Factory-Glazed Fabrication: Glaze aluminum windows in the factory where practical and possible for
applications indicated.
Comply with requirements in Division 8 Section "Glazing" and with
AAMAINWWDA 1011I.S.2.

K.

Glazing Stops : Provide snap-on glazing stops coordinated with Division 8 Section "Glazing" and
glazing system indicated. Provide glazing stops to match sash and ventilator frames .

2.7

A.

FINISHES
General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.
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B.

Finish designations prefixed by AA comply with the system established by the Aluminum Association
for designating aluminum finishes.

C.

Class I, Color Anodic Finish: AA-MI2C22A42/A44 (Mechanical Finish: nonspecular as fabricated;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class I, integrally colored or
electrolytically deposited color coating 0.018 mm or thicker) complying with AAMA 611.
1.
Color: Dark bronze.

PART 3 - EXECUTION
3.1
A.

EXAMINATION
Examine openings, substrates, structural support, anchorage, and conditions, with Installer present, for
compliance with requirements for installation tolerances; rough opening dimensions; levelness of sill
plate; coordination with wall flashings, vapor retarders, and other built-in components; operational
clearances and other conditions affecting performance of work.
1.
Masonry Surfaces: Visibly dry and free of excess mortar, sand, and other construction debris.
2.
Wood Frame Walls: Dry, clean, sound, well nailed, free of voids, and without offsets at joints.
Ensure that nail heads are driven flush with surfaces in opening and within 3 inches (76 mm) of
opening.
3.
Metal Surfaces: Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding slag; without
sharp edges or offsets at joints.

B.

Proceed with installation only after unsatisfactory conditions have been corrected.

A.

INSTALLATION
General:
Comply with manufacturer's written instructions for installing windows, hardware,
accessories, and other components; Drawings; and Shop Drawings.

3.2

B.

Install windows level, plumb, square, true to line, without distortion or impeding thermal movement,
anchored securely in place to structural support, and in proper relation to wall flashing and other
adjacent construction.

C.

Set sill members in bed of sealant or with gaskets, as indicated, for weathertight construction.

D.

Install windows and components to drain condensation, water penetrating joints, and moisture
migrating within windows to the exterior.

E.

Metal Protection: Separate aluminum and other corrodible surfaces from sources of corrosion or
electrolytic action at points of contact with other materials by complying with requirements specified in
"Dissimilar Materials" Paragraph in Appendix Bin AAMAINWWDA IOIII.S.2.

3.3
A.

3.4
A.

ADJUSTING
Adjust operating sashes and ventilators, screens, hardware and accessories for a tight fit at contact
points and weather stripping for smooth operation and weathertight closure. Lubricate hardware and
moving parts.
PROTECTION AND CLEANING
Protect window surfaces from contact with contaminating substances resulting from construction
operations. In addition, monitor window surfaces adjacent to and below exterior concrete and masonry
surfaces during construction for presence of dirt, scum, alkaline deposits, stains, or other contaminants.
If contaminating substances do contact window surfaces, remove contaminants immediately according to
manufacturer's written recommendations.
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B.

Clean aluminum surfaces immediately after installing windows. Avoid damaging protective coatings
and finishes. Remove excess sealants, glazing materials, dirt, and other substances.

c.

Clean factory-glazed glass immediately after installing windows. Comply with manufacturer's written
recommendations for final cleaning and maintenance. Remove nonpermanent labels and clean surfaces .

D.

Remove and replace glass that has been brokerr, chipped, cracked, abraded, or damaged during
construction period.

3.5
A.

DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain window operating system. Refer to Division 1 Section "[Closeout Procedures]
[Demonstration and Training] ."

END OF SECTION 08520
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SECTION 15010 - BASIC MECHANICAL REQUlRElVlENTS

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general pro visions of Contract, including General and Supplementary Conditions
and Di vision 1 Specification Sections, apply to this and the other sections of Division 15.

B.

Related Sections: The following Division 15 sections contain requirements that relate to this
section:
1.

"Basic Mechanical Materials and Methods," for materials and methods common to the
remainder of Division 15, plus general related specifications including:
a.

1.2

Access to mechanical installations.

SUMMARY
A.

This Section includes general administrative and procedural requirements for mechanical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in General and Supplemental Conditions:
1.
2.
3.
4.
5.
6.
7.

1.3

Submittals.
Record documents.
Maintenance manuals.
Rough-ins.
Mechanical installations.
Cutting and patching.
Substitutions.

QUALITY ASSURANCE

A.

Comply with the latest issue of Uniform Building Code for plumbing and mechanical materials,
components, and installations.

B.

Comply with the latest issue of Uniform Plumbing Code for plumbing materials, components,
and installations.

C.

Comply with the latest issue of Uniform Mechanical Code for mechanical materials,
components, and installations.

D.

NFPA Compliance:
applicable:
1.
2.

Components and installation shall comply with the following where

NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
NFPA 101 - Life Safety Code.
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1.4

SUBMITTALS

A.

General: Follow the procedures specified in General Conditions.

B.

Increase the number of mechanical related shop drawings, product data, and samples submitted,
to allow for required distribution plus one copy of each submittal required, which will be
retained by the Mechanical Consulting Engineer.

C.

Additional copies may be required by individual sections of these Specifications.

RECORD DOCUMENTS

1.5

A.

Prepare record documents in accordance with the requirements in General Conditions.
In
addition to the requirements specified in Division 1, indicate the following installed conditions:
1.

2.

3.
4.

1.6

Ductwork mains and branches, size and location, for both exterior and interior; locations
of dampers and other control devices; filters, boxes, and terminal units requiring periodic
maintenance or repair.
Mains and branches of piping systems, with valves and control devices located and
numbered, concealed unions located, and with items requiring maintenance located (i.e.,
traps, strainers, expansion compensators, tanks, etc.). Valve location diagrams, complete
with valve tag chart. Refer to Division 15 Section "Mechanical Identification." Indicate
actual inverts and horizontal locations of underground piping.
Equipment locations (exposed and concealed), dimensioned from prominent building
lines.
Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

OPERATION AND MAINTENANCE MANUALS
A.

Prepare three (3) bound Operation and Maintenance Manuals including the following
information for equipment items:
1.

2.

3.
4.
5.
6.

Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, complete nomenclature and commercial numbers of
replacement parts and complete parts listing with part name and number.
Manufacturer's printed operating procedures to include start-up, break-in, and routine and
nonnal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.
Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
Servicing instructions and lubrication charts and schedules.
Reviewed shop drawings and submittals.
Record of spare parts provided to Owner with a signature of receipt by Owner's
representative.
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DELNERY, STORAGE, AND HANDLING

1.7
A.

Deli ver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information need ed for identification.

B.

Deli ver products in factory-fabricated type containers or wrappings which properly protect
product from damage.

C.

Store products indoors in clean, dry space in original containers. Protect products from weather,
construction traffic and debris. When necessary to store outdoors, take similar precautions and
store above grade and enclose with waterproof covering.

D.

Handle products carefully to pre vent physical damage. Do not install dama ged products; replace
damaged products with new.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

ROUGH-IN
A.

Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B.

Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.

3.2

MECHANICAL INSTALLATIONS
A.

General: Sequence, coordinate, and integrate the various elements of mechanical systems,
materials, and equipment. Comply with the following requirements:
1.
2.
3.
4.
5.

6.
7.

Coordinate mechanical systems, equipment, and materials installation with other building
components.
Verify all dimensions by field measurements.
Arrange for chases, slots , and openings in other building components during progress of
construction, to allow for mechanical installations.
Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components, as they are constructed.
Sequence, coordinate, and integrate installations of mechanical materials and equipment
for efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.
Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.
Coordinate connection of mechanical systems with exterior underground and overhead
utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Pro vide required connection for each
service.
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8.

9.
10.

11.

12.

Install systems, materials, and equipment to conform with reviewed submittal data.
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form. Where coordination requirements conflict with indi vidual
system requirements, refer conflict to the Architect.
Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.
Install mechanical equipment to facilitate servicing, maintenance, and repair or
replacement of equipment components. As much as practical, connect equipment for ease
of disconnecting, with minimum of interference with other installations. Extend grease
fittings to an accessible location.
Install access panels or doors where units are concealed behind finished surfaces. Access
panels and doors are specified in Division 15 Section "Basic Mechanical Materials and
Methods."
Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

CUTTING AND PATCHING

3.3
A.

General: Perform cutting and patching in accordance with the following requirements:
1.

Perform cutting, fitting, and patching of mechanical equipment and materials required to:
a.
b.
c.
d.
e.
f.

2.
3.
4.

Uncover Work to provide for installation of ill-timed Work.
Remove and replace defective Work.
Remove and replace Work not conforming to requirements of the Contract
Documents.
Remove samples of installed Work as specified for testing.
Install equipment and materials in existing structures.
Upon written instructions from the Architect, uncover and restore Work to provide
for Architect/Engineer observation of concealed Work.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.
Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.
Patch finished surfaces and building components using new materials specified for the
original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

SUBSTITUTIONS

3.4

A.

General: All changes and additional work required by this Contractor or any other Contractor
because of a substitution of an equivalent piece of equipment by this Contractor shall be the
responsibility of this Contractor. Substitutions will only be considered when the quality of the
product is maintained and it is advantageous to the Owner to consider.

B.

Requests for approval to bid equipment by a manufacturer not listed in these specifications must
be received by AlE, in written form, a minimum of ten (10) calendar days prior to bid date.
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3.5

CLEANING
A.

All equipment and installed materials shall be cleaned inside and outside. All construction dust
and loose materials shall be removed. Any printed information attached to the equipment shall
be removed and included in the Operation and Maintenance Manuals. Equipment nameplates
shall NOT be removed. Any scratched paint surfaces shall be repaired with manufacturer's
touch-up paint.

END OF SECTION 15010
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SECTION 15050 - BASIC IVIECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of Contract, including General and the Supplementary
Conditions and Division 1 Specification Sections , apply to this Section.

B.

Requirements specified in Division 15 Section "Basic Mechanical Requirements" apply to this
section .

1.2

SUMMARY
A.

This Section includes the following basic mechanical materials and methods to complement
other Division 15 Sections and for application with mechanical installations.
1.
2.
3.
4.
5.
6.
7.
8.

B.

1.3

Piping materials and installation instructions common to most piping systems.
Concrete equipment base construction requirements.
Excavation for underground utilities and services, including underground pipes and
equipment.
Nonshrink grout for equipment installations.
Field -fabricated metal and wood equipment supports.
Installation requirements common to equipment specification Sections.
Joint sealers for sealing around mechanical materials and equipment; and for sealing
penetrations in fire and smoke barriers, floors , and foundation walls .
Access panels and doors in walls , ceilings , and floors for access to mechanical materials
and equipment.

Pipe and pipe fitting materials are specified in piping system Sections.

DEFINITIONS
A.

Pipe, pipe fittings , and piping include tube , tube fittings , and tubing.

B.

Finished Spaces: Spaces other than mechanical and electrical equipment rooms , furred spaces ,
pipe and duct shafts, unheated spaces immediately below the roof, spaces above ceilings ,
unexcavated spaces, crawl spaces , and tunnels.

C.

Exposed Interior Installations: Exposed to view indoors. Examples include finished occupied
spaces and mechanical equipment rooms.

D.

Exposed Exterior Installations: Exposed to view outdoors, or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

E.

Concealed Interior Installations: Concealed from view and protected from physical contact by
building occupants. Examples include above ceilings and in duct shafts.
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F.

Concealed Exterior Installations: Concealed from view and protected from weather conditions
and physical contact by building occupants, but subject to outdoor ambient temperatures.
Examples include installations within unheated shelters.

G.

The following definitions apply to excavation operations:
1.

2.
3.
4.

Additional Excavation: Where excavation has reached required subgrade elevations, if
unsuitable bearing materials are encountered, continue excavation until suitable bearing
materials are reached. The Contract Sum may be adjusted by an appropriate Contract
Modification.
Subbase: as used in this Section refers to the compacted soil layer used in pavement
systems between the subgrade and the pavement base course material.
Subgrade: as used in this Section refers to the compacted soil immediately below the slab
or pavement system.
Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction from the Architect.

SUBMITTALS

1.4

A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product data for following piping specialties:
1.
2.
3.

1.5

Mechanical sleeve seals.
Access panels and doors.
Joint Sealers.

QUALITY ASSURANCE
A.

Qualify welding processes and operators for structural steel according to AWS D 1.1 "Structural
Welding Code--Steel."

B.

Qualify welding processes and operators for piping according to ASME "Boiler and Pressure
Vessel Code," Section IX, "Welding and Brazing Qualifications."
1.
2.

Comply with provisions of ASME B31 Series "Code for Pressure Piping."
Certify that each welder has passed AWS qualification tests for the welding processes
involved and that certification is current.

C.

ASME AI3.1 for lettering size, length of color field, colors, and viewing angles of identification
devices.

D.

Equipment Selection: Equipment of greater or larger power, dimensions, capacities, and ratings
may be furnished provided such proposed equipment is approved in writing and connecting
mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment
spaces are increased. No additional costs will be approved for these increases, if larger
equipment is approved. If minimum energy ratings or efficiencies of the equipment are
specified, the equipment must meet the design requirements and commissioning requirements.
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E.

Fire-Resistance Ratings: Where a fire-resistance classification is indicated, pro vide access door
assembly with panel door, frame, hinge. and latch frame manufacturer listed in the UL "Building
Materials Directory" for rating shown.

PROJECT CONDITIONS

1.6
A.

Conditions Affecting Excavations: The following project conditions apply:
1.

2.

3.

B.

Protect structures, utilities, sidewalks, pavements, and other facilities from damage
caused by settlement, lateral movement, undermining, washout, and other hazards created
by excavation operations.
Site Information: Subsurface conditions were investigated during the design of the
Project. Reports of these investigations are available for information only; data in the
reports are not intended as representations or warranties of accuracy or continuity of
conditions. The Owner will not be responsible for interpretations or conclusions drawn
from this information.
Use of explosives is not permitted.

Environmental Conditions: Apply joint sealers under temperature and humidity conditions
within the limits permitted by the joint sealer manufacturer. Do no apply joint sealers to wet
substrates.

DELIVERY, STORAGE, AND HANDLING

1.7
A.

Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through shipping,
storage, and handling to pre vent pipe-end damage and pre vent entrance of dirt , debris, and
moisture.

B.

Protect stored pipes and tubes from moisture and dirt. Elevate above grade. When stored inside,
do not exceed structural capacity of the floor.

C.

Protect flanges, fittings, and piping specialties from moisture and dirt.

D.

Protect stored plastic pipes from direct sunlight. Support to prevent sagging and bending.

SEQUENCING AND SCHEDULING

1.8
A.

Coordinate mechanical equipment installation with other building components.

B.

Arrange for chases, slots, and openings in building structure during progress of construction to
allow for mechanical installations.

C.

Coordinate the installation of required supporting devices and set sleeves in poured-in-place
concrete and other structural components as they are constructed.

D.

Sequence, coordinate, and integrate installations of mechanical materials and equipment f or
efficient flow of the Work. Coordinate installation of large equipment requiring positioning
prior to closing in the building.
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E.

Coordinate connection of electrical services.

F.

Coordinate connection of mechanical systems with exterior underground and overhead utilities
and services.
Comply with requirements of governing regulations, franchi sed service
companies, and controlling agencies.

G.

Coordinate requirements for access panels and doors where mechanical item s requiring access
are concealed behind finished surfaces.

H.

Coordinate installation of identifying devices after completing covering and painting where
devices are applied to surfaces. Install identifying devices prior to installing acou stical ceilings
and similar concealment.

PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.

Access Doors:
a.
b.
c.
d.
e.

2.

Bar-Co., Inc .
J.L. Industries.
Karp Associates, Inc.
Milcor Div.lnryco, Inc .
Nystrom, Inc.

Elastomeric Joint Sealers:
a.

One-Part, Mildew-Resistant, Silicone Sealant:
1)
2)
3)
4)

3.

Fire-Resistant Joint Sealers:
a.
b.
c.

2.2

"863 #345 White," Pecora Corp.
"Rhodorsil 6B White," Rhone-Poulenc, Inc.
"Proglaze White," Tremco Corp.
"OmniPlus," Sonneborn Building Products Div.

STI (Specified Technologies, Inc.)
3M Fire Protection Products
IPC (International Protective Coatings Corp.)

PIPE AND PIPE FITTINGS
A.

Refer to individual piping system specification Sections for pipe and fitting materials and
joining methods.
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B.

Pipe Threads: ASME B 1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

2.3
A.

Refer to individual piping system specification Sections
materials not listed below.

B.

Solder Filler Metal: ASTM B 32.
1.
2.

C.

2.4

Division 15 for special joining

Lead Free-Antimony Free: Tin (approximately 95.5 percent), copper (approximately 4
percent) and silver (approximately .5 percent).
Alloy Sn95 or Alloy Sn94: Tin (approximately 95 percent) and silver (approximately 5
percent), having 0.10 percent lead content.

Brazing Filler Metals: AWS A5.8.
1.
2.

D.

In

BCuP Series: Copper-phosphorus alloys.
BAg 1: Silver alloy.

Welding Filler Metals: Comply with AWS DI0.12 for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

PIPING SPECIALTIES
A.

Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type where required to
conceal protruding fittings and sleeves.
1.
2.
3.

Inside Diameter: Closely fit around pipe, tube, and insulation.
Outside Diameter: Completely cover opening.
Cast Brass: One-piece, with set-screw.
a.

4.
5.
6.
7.
B.

Finish: Polished chrome plate.

Stamped Steel: One-piece, with set-screw and chrome-plated finish.
Stamped Steel: One-piece, with spring clips and chrome-plated finish.
Stamped Steel: Split plate, with concealed hinge, spring clips, and chrome-plated finish.
Cast-Iron Floor Plate: One-piece casting.

Dielectric Fittings: Assembly or fitting having insulating material isolating joined dissimilar
metals to prevent galvanic action and stop corrosion.
1.
2.
3.
4.

Description: Combination of copper alloy and ferrous; threaded, solder, plain , and weld
neck end types and matching piping system materials.
Insulating Material: Suitable for system fluid, pressure, and temperature.
Dielectric Unions: Factory-fabricated, union assembly for 250-psig (1725kPa) minimum
working pressure at a 180 deg F (82 deg C) temperature.
Dielectric Couplings:
Galvanized-steel coupling, having inert and noncorrosive,
thermoplastic lining, with threaded ends and 300-psig (2070kPa) minimum working
pressure at 225 deg F (107 deg C) temperature.
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5.

C.

Dielectric N ipples:
Electroplated steel nippl e, ha ving inert and noncorrosive
thermopl astic lining, with combination of plain, threaded, or gro oved end types and
300-psig (2070kPa) working pressure at 225 de g F (107 de g C) temperature.

Sleeves: The following materials are for wall, floor, slab, and roof penetrations:
1.
2.
3.
4.

Steel Sheet-Metal: 24-gage (0.70nm1) or hea vier gal vanized sheet metal. round tube
closed with welded longitudinal joint.
Steel Pipe: ASTM A 53 , Type F, Schedule 40 , gal vanized, plain ends.
Cast-Iron: Cast or fabricated wall pipe equivalent to ductile-iron pressure pipe. having
plain ends and integral water stop, except where other features are specified.
Wall Penetration Systems: Wall sleeve assembly, consisting of hou sing, gaskets, and
pipe sleeve, with 1 mechanical-joint end conforming to AWWA C 110 and 1 plain
pipe-sleeve end.
a.
b.

c.
d.

5.
6.

Penetrating Pipe Deflection: 5 percent without leakage.
Housing: Ductile-iron casting having waterstop and anchor ring, with ductile-iron
gland, steel studs and nuts, and rubber gasket conforming to AWWA C Ill, of
housing and gasket size as required to fit penetrating pipe.
Pipe Sleeve: AWWA C 151, ductile-iron pipe.
Housing-to-Sleeve Gasket: Rubber or neoprene push-on type of manufacturer's
design.

PVC Plastic: Manufactured, permanent, with nailing flange for attaching to wooden
forms.
PVC Plastic Pipe: ASTM D 1785, Schedule 40.

CONCRETE AND REINFORCEMENT MATERIALS

2.5

A.

Concrete: Portland cement, mix to a 4,000 psi , 28 day compressive strength.
1.
2.
3.
4.

Cement: ASTM C 150, Type 1.
Fine Aggregate: ASTM C33 , sand.
Coarse Aggregate: ASTM C33 , crushed gra vel.
Water: Potable.

B.

Reinforcement Fabric: ASTM A185 , welded-wire fabric , plain.

C.

Reinforcement Bars: ASTM A615, Grade 60 , deformed.

2.6

GROUT

A.

Nonshrink, Nonmetallic Grout: ASTM C 1107 , Grade B.
1.

2.
3.

Characteristics:
Post-hardening, volume-adjusting, dry, hydraulic-cement grout,
nonstaining, noncorrosive, nongaseous, and recommended for interior and exterior
applications.
Design Mix: 5000-psi (34.50MPa), 28-day compressive strength.
Packaging: Premixed and factory-packaged.
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2.7

ACCESS DOORS
A.

Steel Access Doors and Frames: Factory-fabricated and assembled units, complete with
attachment devices and fasteners ready for installation. Joints and seams shall be continuously
welded steel, with welds ground smooth and flush with adjacent surfaces.

B.

Frames: 16-gage steel, with a l-inch-wide exposed perimeter flange for units installed in unit
masonry, pre-cast, or cast-in-place concrete, ceramic tile, or wood paneling.
1.

2.
3.

C.

For installation in masonry, concrete, ceramic
inch-wide-exposed perimeter flange and adjustable metal
For gypsum wallboard or plaster: perforated flanges with
For full-bed plaster applications: galvanized expanded
bead, welded to perimeter of frame.

tile, or wood paneling:
masonry anchors.
wallboard bead.
metal lath and exposed casmg

Flush Panel Doors: 14-gage sheet steel, with concealed spring hinges or concealed continuous
piano hinge set to open 175 degrees; factory-applied prime paint.
1.

Fire-Rated Units: Insulated flush panel doors, with continuous piano hinge and
self-closing mechanism.

D.

Locking Devices: Flush, screwdriver-operated cam locks.

E.

Locking Devices: Where indicated, provide 5-pin or 5-disc type cylinder locks, individually ·
keyed; provide 2 keys.

2.8

JOINT SEALERS
A.

General: Joint sealers, joint fillers, and other related materials compatible with each other and
with joint substrates under conditions of service and application.

B.

Colors: As selected by the Architect from manufacturer's standard colors.

C.

Elastomeric Joint Sealers: Provide the following types:
1.

D.

One-part, mildew-resistant, silicone sealant complying with ASTM C 920, Type S, Grade
NS, Class 25, for uses in non-traffic areas for glass, aluminum, and nonporous joint
substrates; formulated with fungicide; intended for sealing interior joints with nonporous
substrates; and subject to in-service exposure to conditions of high humidity and
temperature extremes.

Fire-Resistant Joint Sealers: Two-part, foamed-in-place, silicone sealant formulated for use in
through-penetration fire-stopping around pipes, and duct penetrations through fire- rated walls
and floors. Sealants and accessories shall have fire- resistance ratings indicated, as established
by testing identical assemblies in accordance with ASTM E 814, by Underwriters' Laboratories,
Inc., or other testing and inspection agency acceptable to authorities having jurisdiction.
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PART 3 -EXECUTION

3.1

PIPING SYSTEMS--COMMON REQUIREMENTS
A.

General: Install piping as described below, except where system Sections specify otherwise.
Individual piping system specification Sections in Division 15 specify piping installation
requirements unique to the piping system.

B.

General Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate
general location and arrangement of piping systems. Indicated locations and arrangements were
used to size pipe and calculate friction loss, expansion, pump sizing, and other design
considerations. Install piping as indicated, except where deviations to layout are approved on
coordination drawings.

C.

Install piping at indicated slope.

D.

Install components having pressure rating equal to or greater than system operating pressure.

E.

Install piping in concealed interior and exterior locations, except in equipment rooms and
service areas.

F.

Install piping free of sags and bends.

G.

Install exposed interior and exterior piping at right angles or parallel to building walls. Diagonal
runs are prohibited, except where indicated.

H.

Install piping tight to slabs, beams, joists, columns, walls, and other building elements. Allow
sufficient space above removable ceiling panels to allow for ceiling panel removal.

I.

Install piping to allow application of insulation plus l-inch (25mm) clearance around insulation.

J.

Locate groups of pipes parallel to each other, spaced to permit valve servicing.

K.

Install fittings for changes in direction and branch connections.

L.

Install couplings according to manufacturer's printed instructions.

M.

Install pipe escutcheons for exposed pipe penetrations of concrete and masonry walls, wall
board partitions, and suspended ceilings according to the following:
1.
2.
3.
4.
5.

Chrome-Plated Piping: Cast-brass, one-piece, with set-screw, and polished chrome-plated
finish.
Uninsulated Piping Wall Escutcheons: Cast-brass or stamped-steel, with set-screw.
Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.
Insulated Piping: Cast-brass or stamped-steel, with concealed hinge, spring clips, and
chrome-plated finish.
Piping in Utility Areas: Cast-brass or stamped-steel, with set-screw or spring clips.
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N.

Install sleeves for pipes passing through concrete and masonry walls , concrete floor and roof
slabs , and where indicated.
1.

Cut sleeves to length for mounting flush with both surfaces.
a.

2.
3.

Build sleeves into new walls and slabs as work progresses.
Install large enough sleeves to provide I/4-inch (6mm) annular clear space between
sleeve and pipe or pipe insulation. Use the following sleeve materials:
a.

4.

O.

Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level. Extend cast-iron
sleeve fittings below floor slab as required to secure clamping ring where
specified.

Steel Sheet-Metal Sleeves: For pipes smaller than 6 inches (150 mm).

Except for below-grade wall penetrations, seal annular space between sleeve and pipe or
pipe insulation, using elastomeric joint sealants specified in this Section.

Above Grade , Exterior Wall, Pipe Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeve for I-inch (25mm) annular clear space between pipe and sleeve for
installation of mechanical seals.
1.
2.

Install steel pipe for sleeves smaller than 6 inches (150 mm).
Install cast-iron wall pipes for sleeves 6 inches (150 mm) and larger.

P.

Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestopping sealant material. Firestopping
materials are specified in Division 7 Section "Firestopping."

Q.

Verify final equipment locations for roughing in.

R.

Refer to equipment specifications in other Sections for roughing-in requirements.

S.

Piping Joint Construction: Join pipe and fittings as follows and as specifically required in
individual piping system Sections.
1.
2.
3.
4.
5.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
Soldered Joints: Construct joints according to AWS "Soldering Manual," Chapter 22
"The Soldering of Pipe and Tube."
Brazed Joints: Construct joints according to AWS "Brazing Manual" in the "Pipe and
Tube" chapter.
Threaded Joints: Thread pipe with tapered pipe threads according to ASME B 1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full inside diameter. :Join pipe fittings and valves as follows:
a.
b.

Note the internal length of threads in fittings or valve ends, and proximity .of
internal seat or wall, to determine how far pipe should be threaded into joint.
.
Apply appropriate tape or thread compound to external pipe threads (except where
dry seal threading is specified).
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c.
d.
e.

6.

T.

W elded Joints: Construct joints according to AWS D 10. 12 "Recommended Practices and
Procedures for Welding Low Carbon Steel Pipe" using qualified processes and welding
operators according to the "Quality Assu~ance" Article.

Piping Connections:
below.
1.

2.
3.

3.2

Align threads at point of assembly.
Ti ghten joint with wrench. Apply wrench to valve end into which pipe is being
threaded.
Damaged Threads: Do not use pipe or pipe fittin gs ha vin g threads that are
corroded or damaged. Do not use pipe sections that have cracked or open welds.

Except as otherwise indicated, make piping connections as specified

Install unions in piping 2 inches (50 mm) and smaller adjacent to each valve and at final
connection to each piece of equipment having a 2-inch (50mm) or smaller threaded pipe
connection.
Install flanges in piping 2-1/2 inches (65 mm) and larger adjacent to flanged valves and at
final connection to each piece of equipment having flanged pipe connection.
Wet Piping Systems (Water and Steam): Install dielectric coupling and nipple fittings to
connect piping materials of dissimilar metals.

EQUIPMENT INSTALLATION--COMMON REQUIREMENTS

A.

Install equipment to provide the maximum possible headroom where mounting heights are not
indicated.

B.

Install equipment according to approved submittal data. Portions of the Work are shown only in
diagrammatic form. Refer conflicts to the Architect.

C.

Install equipment level and plumb, parallel and perpendicular to other building systems and
components in exposed interior spaces, except where otherwise indicated.

D.

Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of
equipment components. Connect equipment for ea se of disconnecting, with minimum of
interference w ith other installations. Extend grease fittings to an accessible location.

E.

Install equipment giving right-of-way to piping systems installed at a required slope.

3.3

EXAMINATION

A.

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting installation and
application of joint sealers and access panels. Do not proceed with installation until
unsatisfactory conditions ha ve been corrected.
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GROUTING

3.4
A.

Install nonmetallic nonshrink grout for mechanical equipment base bearing surfaces, pump and
other equipment base plates, and anchors. Mix grout according to manufacturer's printed
instructions.

B.

Clean surfaces that will come into contact with grout.

C.

Provide forms for placement of grout, as required.

D.

Avoid air entrapment when placing grout.

E.

Place grout to completely fill equipment bases.

F.

Place grout on concrete bases to provide a smooth bearing surface for equipment.

G.

Place grout around anchors.

H.

Cure placed grout according to manufacturer's printed instructions.

ERECTION OF METAL SUPPORTS AND ANCHORAGE

3.5
A.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor mechanical materials and equipment.

B.

Field Welding: Comply with AWS D 1.1 "Structural Welding Code--Steel."

PREPARATION AND APPLICATION OF JOINT SEALERS

3.6
A.

Surface Cleaning for Joint Sealers: Clean surfaces of joints immediately before applying joint
sealers to comply with recommendations ofjoint sealer manufacturer.

B.

Apply joint sealer primer to substrates as recommended by joint sealer manufacturer. Protect
adjacent areas from spillage and migration of primers, using masking tape. Remove tape
immediately after tooling without disturbing joint seal.

C.

General: Comply with joint sealer manufacturers' printed application instructions applicable to
products and applications indicated, except where more stringent requirements apply.
1.

D.

Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants.

Tooling: Immediately after sealant application and prior to time shinning or curing begins, tool
sealants to form smooth, uniform beads; to eliminate air pockets; and to ensure contact and
adhesion of sealant with sides of joint. Remove excess sealants from surfaces adjacent to joint.
Do not use tooling agents that discolor sealants or adjacent surfaces or are not approved by
sealant manufacturer.
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E.

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other
accessory materials, to fill openings around mechanical services penetrating floors and walls, to
provide fire-stops with fire-resistance ratings indicated for floor or wall assembly in which
penetration occurs. Comply with installation requirements established by testing and inspecting
agency.

INSTALLATION OF ACCESS DOORS

3.7
A.

Set frames accurately in position and securely attached to supports, with face panels plumb and
level in relation to adjacent finish surfaces.

B.

Adjust hardware and panels after installation for proper operation.

C.

Install access doors where required for access to any equipment which becomes concealed by
other construction. Provide access door of adequate size to maintain and replace concealed
equipment.

END OF SECTION 15050
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SECTION 15145 - HANGERS AND SUPPORTS

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawing and general provisions of the Contract, including the General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
Section:
1.
2.
3.

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Mechanical Vibration Controls."

SUMMARY

1.2
A.

1.3

This Section includes hangers and supports for mechanical systems piping and equipment.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product data for each type of hanger and support.

C.

Welder certificates signed by Contractor certifying that welders comply with requirements
specified under the "Quality Assurance" Article.

D.

Shop drawings for each type of hanger and support, indicating dimensions, weights, required
clearances, and methods of component assembly.

1.4

QUALITY ASSURANCE
A.

Qualify welding processes and welding operators according to AWS D 1.1 "Structural Welding
Code--Steel. "
1.

Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and , if pertinent, has undergone recertification.

B.

Qualify welding processes and welding operators according to ASME "Boiler and Pressure
Vessel Code," Section IX, "Welding and Brazing Qualifications."

C.

NFPA Compliance: Comply with NFPA 13 for hangers and supports used as components of fire
protection systems.
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D.

Listing and Labeling: Provide hangers and supports that are listed and labeled as defined in
NFPA 70, Article 100.
1.

UL and FM Compliance: Hangers, supports, and components include listing and labeling
by UL and FM where used for fire protection piping systems.

PART 2 - PRODUCTS

MANUFACTURED UNITS

2.1
A.

Hangers, Supports, and Components: Factory-fabricated.
I.
2.

Components include galvanized coatings where installed for piping and equipment that
will not have a field-applied finish.
Pipe attachments include nonmetallic coating for electrolytic protection where
attachments are in direct contact with copper tubing.

B.

Thermal-Hanger Shield Inserts: IOO-psi (690kPa) average compressive strength, waterproofed
calcium silicate, encased with sheet metal shield. Insert and shield cover entire circumference of
pipe and are of length indicated by manufacturer for pipe size and thickness of insulation.

C.

Powder-Actuated Drive-Pin Fasteners:
Powder-actuated-type, drive-pin attachments with
pull-out and shear capacities appropriate for supported loads and building materials where used.
Fasteners for fire protection systems include UL listing and FM approval.

D.

Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear capacities
appropriate for supported loads and building materials where used. Fasteners for fire protection
systems include UL listing and FM approval.

2.2

MISCELLANEOUS MATERIALS
A.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and galvanized.

B.

Bolts and Nuts: ASME B 18.10 or ASTM A 183, steel, hex-head, track bolts and nuts.

C.

Washers: ASTM F 844, steel, plain, flat washers.

D.

Grout: ASTM C 1107, Grade B, nonshrink, nonmetallic.
I.

2.
3.
4.

Characteristics include post-hardening, volume-adjusting, dry, hydraulic-cement-type
grout that is nonstaining, noncorrosive, nongaseous and is recommended for both interior
and exterior applications.
Design Mix: 5000-psi (34.5MPa), 28-day compressive strength.
Water: Potable.
Packaging: Premixed and factory-packaged.
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PART 3 - EXECUTION

HANGER AND SUPPORT APPLICATIONS

3.1
A.

Specific hanger requirements are specified in the Section specifying the equipment and systems.

HANGER AND SUPPORT INSTALLATION

3.2
A.

General: Comply with MSS SP-69 and SP-89. Install hangers, supports, clamps, and
attachments as required to properly support piping from building structure.

B.

Arrange for grouping of parallel runs of horizontal piping supported together on field-fabricated,
heavy-duty trapeze hangers where possible.

C.

Where pipes of various sizes are supported together by trapeze hangers, space hangers for
smallest pipe size or install intermediate supports for smaller diameter pipes as specified above
for individual pipe hangers.

D.

Install building attachments within concrete or to structural steel. Space attachments within
maximum piping span length indicated in MSS SP-69. Install additional attachments at
concentrated loads , including valves, flanges, guides, strainers, expansion joints, and at changes
in direction of piping. Install concrete inserts before concrete is placed; fasten insert to forms.
Install reinforcing bars through openings at top of inserts.

E.

Install concrete inserts in new construction prior to placing concrete.

F.

Install powder-actuated drive-pin fasteners in concrete after concrete is placed and completely
cured. Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual. Do not use in lightweight
concrete slabs or in concrete slabs less than 4 inches (100 mm) thick.

G.

Install mechanical-anchor fasteners in concrete after concrete is placed and completely cured.
Install according to fastener manufacturer's written instructions. Do not use in lightweight
concrete slabs or in concrete slabs less than 4 inches (100 mm) thick.

H.

Install hangers and supports complete with necessary inserts, bolts , rods, nuts, washers, and
other accessories.

I.

Heavy-Duty Steel Trapezes: Field-fabricate from ASTM A 36 steel shapes selected for loads
being supported. Weld steel according to AWS D-I.I.

J.

Install hangers and supports to allow controlled movement of piping systems, permit freedom of
movement between pipe anchors, and facilitate action of expansion joints, expansion loops,
expansion bends, and similar units.

K.

Load Distribution: Install hangers and supports so that piping live and dead loading and stresses
from movement will not be transmitted to connected equipment.

L.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so that maximum
pipe deflections allowed by ASME B31.9 "Building Services Piping" is not exceeded.
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M.

Insulated Piping: Comply with the following installation requirements.
1.
2.

3.

Clamps: Attach clamps, including spacers (if any) , to piping with clamps projecting
through insulation; do not exceed pipe stresses allowed by ASME B31.9.
Saddles: Install protection saddles where insulation without vapor barrier is indicated.
Fill interior voids with segments of insulation that match adjoining pipe insulation.
Shields: Install protective shields on cold piping with vapor barrier. Shields span an arc
of 180 degrees (3.1 rad) and have dimensions in inches (mm) not less than the following:

NPS (Inches)

LENGTH (Inches)

THICKNESS (Inches)

1/4 to 3-1/2
4
5 and 6
8 to 14
16 to 24

12
12
18
24
24

0.048
0.060
0.060
0.075
0.105

4.
5.
6.

Pipes 8 Inches (200 mm) and Larger: Include wood inserts.
Insert Material: Length at least as long as the protective shield.
Thermal-Hanger Shields: Install with insulation of same thickness as piping.

EQUIPMENT SUPPORTS

3.3
A.

Fabricate structural steel stands to suspend equipment from structure above or support
equipment above floor.

B.

Grouting: Place grout under supports for equipment, and make a smooth bearing surface.

3.4

METAL FABRICATION
A.

Cut, drill, and fit miscellaneous metal fabrications for pipe and equipment supports.

B.

Fit exposed connections together to form hairline joints. Field-weld connections that cannot be
shop-welded because of shipping size limitations.

C.

Field Welding: Comply with AWS D 1.1 procedures for manual shielded metal-arc welding,
appearance and quality of welds, methods used in correcting welding work, and the following:
1.
2.
3.
4.

Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
Obtain fusion without undercut or overlap.
Remove welding flux immediately.
Finish welds at exposed connections so that no roughness shows after finishing, and so
that contours of welded surfaces match adjacent contours.
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ADJUSTING

3.5
A.

Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

PAINTING

3.6
A.

Touching Up: Clean field welds and abraded areas of shop paint and paint exposed areas
immediately after erection of hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1.

Apply by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 mm).

B.

Touching Up: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint on miscellaneous metal is specified in Division 9 Section "Painting."

C.

Galvanized Surfaces:
Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 15145
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SECTION 15183 - REFRIGERANT PIPING

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
Section.
'"Basic Mechanical Requirements."
1.
2.
"Basic Mechanical Materials and Methods."
3.
"Hangers and Supports" for pipe supports and installation requirements.

SUMMARY

1.2
A.

1.3

This Section includes refrigerant piping used for air-conditioning applications.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product Data: For each type of valve and refrigerant piping specialty indicated. Include
pressure drop, based on manufacturer's test data, for thermostatic expansion valves, solenoid
valves, and pressure-regulating valves.

C.

Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil
traps, double risers, wall and floor penetrations, and equipment connection details. Show
interface and spatial relationship between piping and equipment.
1.

D.

Refrigerant piping indicated is schematic only. Size piping and design the actual piping
layout, including oil traps, double risers, specialties, and pipe and tube sizes, to ensure
proper operation and compliance with warranties of connected equipment.

Maintenance Data: For refrigerant valves and piping specialties to include in maintenance
manuals specified in Division 15 Section "Basic Mechanical Requirements."

QUALITY ASSURANCE

1.4
A.

Welding: Qualify procedures and personnel according to ASME Boiler and Pressure Vessel
Code: Section IX; "Welding and Brazing Qualifications."

B.

ASME Standard: Comply with ASME B31.5, "Refrigeration Piping."
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C.

1.5

UL Standard: Provide products complying with UL 207 , "Refrigerant-Containing Components
and Accessories, Nonelectrical"; or UL 429, "Electrically Operated Valves."

COORDINATION
A.

Coordinate layout and installation of refrigerant piping and suspension system components with
other construction, including light fixtures , HV AC equipment, fire-suppression-system
components, and partition assemblies.

B.

Coordinate pipe sleeve installations for foundation wall penetrations.

C.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in other sections.

D.

Coordinate pipe sleeve installations for penetrations in exterior walls and floor assemblies.
Coordinate with requirements for firestopping specified in other sections for materials and
methods for sealing pipe penetrations through fire and smoke barriers.

E.

Coordinate pipe fitting pressure classes with products specified in related Sections.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products by one of the following:
I.

Refrigerants:
a.
b.
c.
d.

2.

Refrigerant Valves and Specialties:
a.
b.
c.
d.
e.

2.2

Allied Signal, Inc.lFluorine Products; Genetron Refrigerants.
DuPont Company; Fluorochemicals Div.
Elf Atochem North America, Inc.; Fluorocarbon Div.
ICI Americas Inc./ICI KLEA; Fluorochemicals Bus.

Climate & Industrial Controls Group; Parker-Hannifin Corp. ; Refrigeration & Air
Conditioning Division.
Danfoss Electronics, Inc.
Emerson Electric Company; Alco Controls Div.
Henry Valve Company.
Sporlan Valve Company.

COPPER TUBE AND FITTINGS
A.

Drawn-Temper Copper Tube: ASTM B 280, Type ACR

B.

Wrought-Copper Fittings: ASME BI6.22.

C.

Wrought-Copper Unions: ASME BI6.22.
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D.

Bronze Filler Metals: AWS A5.8 , Classification [BAg-l (silver)] [BAg-2 (silver)]

VALVES

2.3

. A.

Service Valves: 500-psig (3450-kPa) pressure rating; forged-brass body with copper stubs,
brass caps, removable valve core, integral ball check valve, and with solder-end connections.

B.

Th ermostatic Expansion Val ves: Comply with ARI 750; brass body with stainless-steel parts;
th ermostatic-adjustable, modulating type; size and operating characteristics as recommended by
manufacturer of evaporator, and factory set for superheat requirements; solder-end connections;
with sensing bulb, distributor ha ving side connection for hot-gas bypass line, and external
equalizer line.

REFRIGERANT PIPING SPECIALITIES

2.4

A.

Moisture/Liquid Indicators: 500-psig (3450-kPa) maximum working pressure and 200 deg F
(93 deg C) operating temperature; all-brass body with replaceable, polished, optical viewing
window with color-coded moisture indicator; with solder-end connections.

B.

Permanent Filter-Dryer: 350-psig (241 O-kPa) maximum operating pressure and 225 deg F (107
de g C) maximum operating temperature; steel shell and wrought-copper fittings for solder-end
connections; molded-felt core surrounded by desiccant.

REFRIGERANTS

2.5
A.

ASHRAE 34, R-22: Monochlorodifluoromethane.

PART 3 - EXECUTION

3.1

PIPING APPLICATIONS

A.

3.2

Aboveground, within Building: [Type ACR drawn-copper tubing]

VALVE APPLICATIONS

A.

Install thermostatic expansion valves as close as possible to evaporator.
1.
2.
3.
4.

If refrigerant distributors are used, install them directly on expansion-val ve outlet.
Install valve so diaphragm case is warmer than bulb.
Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do
not mount bulb in a trap or at bottom of the line.
If external equalizer lines are required, make connection where it will reflect suction-line
pressure at bulb location.
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SPECIALTY APPLICATIONS

3.3
A.

Install liquid indicators in liquid line leaving condenser.

B.

Install permanent filter-dryers in low-temperature systems, In systems USIng hermetic
compressors.

C.

Install flexible connectors at or near compressors where piping configuration does not absorb
vibration.

PIPING INSTALLATION

3.4
A.

Install refrigerant piping according to ASHRAE 15.

B.

Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical
Materials and Methods."

C.

Install piping as short and direct as possible, with a minimum number of joints, elbows, and
fittings.

D.

Arrange piping to allow inspection and service of compressor and other equipment.
valves and specialties in accessible locations to allow for service and inspection.

E.

Install piping with adequate clearance between pipe and adjacent walls and hangers or between
pipes for insulation installation. Use sleeves through floors, walls, or ceilings, sized to permit
installation of full-thickness insulation.

F.

Belowground, install copper tubing in protective conduit. Vent conduit outdoors.

G.

Install copper tubing in rigid or flexible conduit in locations where copper tubing will be
exposed to mechanical injury.

H.

Slope refrigerant piping as follows:
1.
2.
3.

Install

Install horizontal suction lines with a uniform slope downward to compressor.
Install traps and double risers to entrain oil in vertical runs.
Liquid lines may be installed level.

1.

When brazing, remove solenoid-valve coils and sight glasses; also remove valve stems, seats,
and packing, and accessible internal parts of refrigerant specialties. Do not apply heat near
expansion valve bulb.

J.

Hanger, support, and anchor products are specified In Division 15 Section "Hangers and
Supports."

K.

Install the following pipe attachments:
1.

Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6.0 m)
long.
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L.

Install han gers for copper tubing with the following ma ximum spacing and minimum rod sizes:
1.

2.
3.
4.
5.
6.

M.

NPS 1/2 (DN 15): Maximum span, 60 inches (1500 mm) ; minimum rod size, 1/4
(6.4 mm).
NPS 5/8 (DN 18): Maximum span, 60 inches (1500 mm ); minimum rod size, 1/4
(6.4 mm ).
NPS 1 (DN 25): Maximum span, 72 inches (1800 mm) ; minimum rod size , 1/4
(6.4 mm).
NPS 1-1/4 (DN 32): Maximum span, 96 inches (2400 mm) ; minimum rod size, 3/8
(9.5 mm).
NPS 1-1/2 (DN 40): Maximum span, 96 inches (2400 mm); minimum rod size , 3/8
(9.5 mm).
NPS 2 (DN 50) : Maximum span, 96 inches (2400 mm) ; minimum rod size, 3/8 inch
mm).

inch
inch
inch
inch
inch
(9 .5

Support vertical runs at each floor.

PIPE JOINT CONSTRUCTION

3.5
A.

Braze joints according to Division 15 Section "Basic Mechanical Materials and Methods."

B.

Fill pipe and fittings with an inert gas (nitrogen or carbon dioxide) during brazing to prevent
scale formation.

FIELD QUALITY CONTROL

3.6
A.

Test and inspect refrigerant piping according to ASME B31.5 , Chapter VI.
1.
2.

Test refrigerant piping, specialties, and receivers. Isolate compressor, condenser,
evaporator, and safety devices from test pressure.
Test high- and low-pressure side piping of each system at not less than the lower of the
design pressure or the setting of pressure relief device protecting high and low side of
system.
a.
b.
c.
d.

System shall maintain test pressure at the manifold gage throughout duration of
test.
Test joints and fittings by brushing a small amount of soap and glycerine solution
over joint.
Fill system with nitrogen to raise a test pressure of 150 psig (1035 kPa) or higher
as required by authorities having jurisdiction.
Remake leaking joints using new materials, and retest until satisfactory results are
achieved.

ADJUSTING

3.7
A.

Adjust thermostatic expansion valve to obtain proper evaporator superheat requirements.

B.

Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating
suction pressure.
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C.

Adjust set-point temperature of the conditioned air or chilled-water controllers to the system
design temperature.

D.

Perform the following adjustments before operating the refrigeration system, according to
manufacturer's written instructions:
1.
2.
3.

Check compressor oil level above center of sight glass.
Open compressor suction and discharge valves.
Open refrigerant valves, except bypass valves that are used for other purposes.

CLEANING

3.8
A.

Before installing copper tubing other than Type ACR, clean tubing and fittings with
trichloroethylene.

SYSTEM CHARGING

3.9
A.

Charge system using the following procedures:
1.
2.
3.

Evacuate entire refrigerant system with a vacuum pump to a vacuum of 500 micrometers
(67 Pa). If vacuum holds for 12 hours, system is ready for charging.
Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig (14 kPa).
Charge system with a new filter-dryer core in charging line. Provide full-operating
charge.

END OF SECTION 15183
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SECTION 15250 - MECHANICAL INSULATION

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 sections contain requirements that relate to this
section:
1.
2.
3.
4.

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Hangers and Supports" for pipe insulation shields and protection saddles.
"Metal Ductwork" for duct lining.

SUMMARY

1.2

A.

This Section includes pipe, duct, and equipment insulation.

DEFINITIONS

1.3

A.

Hot Surfaces: Normal operating temperatures of 100 deg F or higher.

B.

Dual-Temperature Surfaces: Normal operating temperatures that vary from hot to cold.

C.

Cold Surfaces: Normal operating temperatures less than 75 deg F.

D.

Thermal Resistivity: "r-values" represent the reciprocal of thermal conductivity (k-value).
Thermal conductivity is the rate of heat flow through a homogenous material exactly 1 inch thick.
Thermal resistivities are expressed by the temperature difference in degrees F between two
exposed faces required to cause one Btu to flow through one square foot of material, in one hour,
at a given mean temperature.

E.

Density: Is expressed in lb/cu.ft.

1.4

SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product data for each type of mechanical insulation identifying k-value, thickness, and
accessones.
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PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide products by one of the following:
1.

Glass Fiber:
a.
b.
c.
d.
e.

2.

Flexible Elastomeric Cellular:
a.
b.

2.2

CertainTeed Corporation.
Knauf Fiberglass GmbH.
Schuller International (Manville).
Owens-Corning Fiberglas Corporation.
USG Interiors, Inc. - Thermafiber Division.

Armstrong World Industries, Inc.
Halstead Indu strial Products

GLASS FIBER
A.

Material: Inorganic glass fibers , bonded with a thermosetting resin.

B.

Jacket: All-purpose, factory-applied, laminated glass-fiber-reinforced, flame-retardant kraft paper
and aluminum foil having self-sealing lap.

C.

Board: ASTM C 612 , Type IB , semi-rigid jacketed board, provide FSK foil facing.
I.
2.

D.

Blanket: ASTM C 553, Type II, FSK facing , jacketed flexible blankets.
1.
2.

E.

Thermal Conductivity: 0.26 average maximum, at 75 deg F mean temperature.
Density: 1 pcf.

Preformed Pipe Insulation: ASTM C 547 , Type 1, rigid pipe insulation, with ASJ jacket.
I.

F.

Thermal Conductivity: 0.23 average maximum, at 75 deg F mean temperature.
Density: 1.5 pcf minimum.

Thermal Conductivity: 0.23 average maximum at 75 deg F mean temperature.

Adhesive: Produced under the UL Classification and Follow-up service.
1.
2.

Type: Non-flammable, solvent-based.
Service Temperature Range: Minus 20 to 180 deg F.
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G.

Vapor Barrier Coating: Waterproof coating recommended by insulation manufacturer for outside
service.

FLEXIBLE ELASTOMERIC CELLULAR

A.

Material: Flexible expanded closed-cell structure with smooth skin on both sides.
1.
2.

Tubular Materials: ASTM C 534, Type 1.
Sheet Materials: ASTM C 534 , Type II.

B.

Thermal Conductivity: 0.27 average maximum at 75 deg F.

C.

Coating: Water based latex enamel coating recommended by insulation manufacturer.

INSULATING CEMENTS

2.4

A.

Mineral Fiber: ASTM C 195.
1.
2.

B.

Expanded or Exfoliated Vermiculite: ASTM C 196.
1.
2.

C.

Thermal Conductivity: 1.10 average maximum at 500 deg F mean temperature.
Compressive Strength: 5 psi at 5 percent deformation.

Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement ASTM C 449.
1.
2.

2.5

Thermal Conductivity: 1.0 average maximum at 500 deg F mean temperature.
Compressive Strength: 10 psi at 5 percent deformation.

Thermal Conductivity: 1.2 average maximum at 400 deg F mean temperature.
Compressive Strength: 100 psi at 5 percent deformation.

ADHESIVES

A.

Flexible Elastomeric Cellular Insulation
recommended by insulation manufacturer.

B.

Lagging Adhesive: MIL-A-3316C, non-flammable adhesive in the following Classes and Grades:
1.
2.

2.6

Adhesive:

Solvent-based,

adhesive

Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber insulation, sealing
edges of glass fiber insulation, and bonding lagging cloth to unfaced glass fiber insulation.
Class 2, Grade A for bonding glass fiber insulation to metal surfaces.

JACKETS

A.

contact

General: ASTM C 1136, Type 1, except as otherwise indicated.
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B.

Foil and Paper Jacket:
aluminum foil.
1.
2.

Laminated glass-fiber-reinforced, flame-retardant kraft paper and

Water Vapor Permeance: 0.02 perm maximum, when tested according to ASTM E 96.
Puncture Resistance: 50 beach units minimum, when tested according to ASTM D 781.

ACCESSORIES AND ATTACHMENTS

2.7
A.

Glass Cloth and Tape: Woven glass fiber fabrics, plain weave, presized a minimum of 8 ounces
per sq. yd.
1.

2.
3.
B.

Tape Width: 4 inches.
Cloth Standard: MIL-C-20079H, Type I.
Tape Standard: MIL-C-20079H, Type II.

Bands: 3/4-inch wide , in one of the following materials compatible with jacket:
1.
2.
3.
4.
5.

Stainless Steel: Type 304 , 0.020 inch thick.
Galvanized Steel: 0.005 inch thick.
Aluminum: 0.007 inch thick.
Brass: 0.01 inch thick.
Nickel-Copper Alloy: 0.005 inch thick.

C.

Wire:
I4-gage nickel copper alloy,
soft-annealed galvanized steel.

16-gage, soft-annealed stainless steel , or I6-gage,

D.

Corner Angles: 28-gage, I-inch by I-inch aluminum, adhered to 2-inch by 2-inch kraft paper.

E.

Anchor Pins: Capable of supporting 20 pounds each. Provide anchor pins and speed washers of
sizes and diameters as recommended by the manufacturer for insulation type and thickness.

SEALING COMPOUNDS

2.8
A.

Vapor Barrier Compound: Water-based, fire-resistive composition.
1.

2.

Water Vapor Permeance: 0.08 perm maximum.
Temperature Range: Minus 20 to 180 deg F.

PART 3 - EXECUTION

3.1

PREPARATION
A.

Surface Preparation: Clean, dry, and remove foreign materials such as rust , scale , and dirt.
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B.

Mix insulating cements with clean potable water.
stainless-steel surfaces with demineralized water.
1.

Mix insulating cements contacting

Follow cement manufacturer's printed instructions for mixing and portions.

INSTALLATION, GENERAL

3.2

A.

Refer to schedules at the end of this Section for materials, forms , jackets, and thicknesses required
for each mechanical system.

B.

Select accessories compatible with materials suitable for the service. Select accessories that do
not corrode, soften, or otherwise attack the insulation or jacket in eith er the wet or dry state.

C.

Install vapor barriers on insulated pipes, ducts, and equipment havin g surface operating
temperatures below 60 deg F. This includes domestic water piping.

D.

Apply insulation material, accessories, and fini shes according to the manufacturer's printed
instructions.

E.

Install insulation with smooth, strai ght , and even surfaces. The final appearance of the insulation
work shall be neat , workmanlike and an attractive insulation system.

F.

Seal joints and seams to maintain vapor barrier on insulation requiring a vapor barrier.

G.

Seal penetrations for han gers , supports, anchors, and other projections in insulation requiring a
vapor barrier.

H.

Seal Ends: Except for flexible ela stomeric insulation, taper ends at 45 degree angle and seal with
lagging adhesive. Cut ends of flexible elastomeric cellular insulation square and seal with
adhesive.

1.

Apply adhesives and coatings at manufacturer's recommended covera ge-per-gallon rate .

1.

Keep insulation materials dry during storage, application, and finishing. Insulation which has
become wet during application shall be removed and discarded, and cost shall be incurred by
contractor.

K.

Items Not Insulated: Unless otherwise indicated do not apply insulation to the following systems,
materials, and equipment:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Metal ducts with duct liner.
Factory-insulated flexible ducts.
Factory-insulated plenums, casings, terminal boxes, and filter boxes and sections.
Flexible connectors for ducts and pipes.
Vibration control devices.
Testing laboratory labels and stamps.
Nameplates and data plates.
Access panels and doors in air distribution systems.
Fire protection piping systems.
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10.
11.
12.
13.
14.

L.

Sanitary drainage and vent piping.
Drainage piping located in crawl spaces, unless indicated otherwise .
Below grade piping.
Chrome-plated pipes and fittings, except for plumbing fixtures for the disabled.
Piping specialties including air chambers , unions , strainers, check valves, plug valves, and
flow regulators.

The Contractor shall be responsible for coordination with other building disciplines before
installation is performed. Progressive testing of systems to be insulated shall have been
completed , inspected, and approved before insulation is applied.

PIPE INSULATION INSTALLATION, GENERAL

3.3
A.

Tightly butt longitudinal seams and end joints. Bond with adhesive.

B.

Stagger joints on double layers of insulation. Properly secure each insulation layer.

C.

Apply insulation continuously over fittings, valves, and specialties, except as otherwise indicated.

D.

Apply insulation with a minimum number ofjoints.

E.

Apply insulation with integral jackets as follows:
1.
2.

3.

Pull jacket tight and smooth.
Cover circumferential joints with butt strips, at least 3-inches wide, and of same material as
insulation jacket. Secure with adhesive and outward clinching staples along both edges of
butt strip and space 4 inches on center.
Longitudinal Seams: Overlap seams at least 1-1/2 inches. Apply insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 4 inches on center.
a.

4.
5.
6.

F.

Exception: Do not staple longitudinal laps on insulation applied to piping systems
with surface temperatures at or below 35 deg F.

Vapor Barrier Coatings: Where vapor barriers are indicated, apply on seams and joints,
over staples, and at ends butt to flanges, unions, valves, and fittings.
At penetrations in jackets for thermometers and pressure gages, fill and seal voids with
vapor barrier coating.
Repair damaged insulation jackets, except metal jackets, by applying jacket material around
damaged jacket. Adhere, staple, and seal. Extend patch at least 2 inches in both directions
beyond damaged insulation jacket and around the entire circumference of the pipe.

Roof Penetrations: Apply insulation for interior applications to a point even with the top of the
roof flashing. Seal with vapor barrier coating. Apply insulation for exterior applications butted
tightly to interior insulation ends. Extend metal jacket for exterior insulation outside roof flashing
at least 2 inches below top of roof flashing. Seal metal jacket to roof flashing with vapor barrier
coating.
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G.

Exterior Wall Penetrations: For penetrations of below grad e exterior walls, term inate insulation
flush with mechanical sleeve seal. Seal terminations with vapo r barri er coating.

H.

Interior Walls and Partitions Penetrations: Appl y insulation continuously through wall s and
partitions, except fire-rated walls and partitions. Seal around penetration with joint sealer. Refer
to Division 15 Section "Basic Mechanical Materials and Methods."

1.

Fire-Rated Walls and Partitions Penetrations: Terminate insulation at penetrations throu gh
fire-rated walls and partitions. Seal insulation ends with vapor barrier coating. Seal around
penetration with firestopping or fire-resistant joint sealer. Refer to Div ision 15 Section "Basic
Mechanical Materials and Methods" for firestopping and fire-resi stant joint sealers.

J.

Floor Penetrations: Terminate insulation underside of floor assembly and at floor support at top
of floor.

K.

Flan ges, Fittings, and Val ves - Interior Exposed and Concealed: Coat pipe insulation ends with
vapor barrier coating. Apply premolded, precut, or field-fabricated segments of insulation around
flan ges , unions, valves, and fittings. Make joints tight. Bond with adhesive.
1.
2.
3.
4.
5.
6.

L.

Hangers and Anchors: Apply insulation continuously through hangers and around anchor
attachments. Install saddles, shields, and inserts as specified in Division 15 Section "Hangers and
Supports." For cold surface piping, extend insulation on anchor legs a minimum of 12 inches and
taper and seal insulation ends.
1.

3.4

Use same material and thickness as adjacent pipe insulation.
Overlap nesting insulation by 2 inches or I-pipe diameter, which ever is greater.
Apply materials with adhesive, fill voids with mineral fiber insulating cement. Secure with
wire or tape.
Insulate elbows and tees smaller than 3-inches pipe size with premolded insulation.
Insulate elbows and tees 3 inches and larger with premolded insulation or insulation
material segments. Use at least 3 segments for each elbow.
Cover insulation, except for metal jacketed insulation, with PVC fitting covers and seal
circumferential joints with butt strips (pvc tape).

Inserts: Cover hanger inserts with jacket material matching adjacent pipe insulation.

GLASS FIBER PIPE INSULATION INSTALLATION
A.

Bond insulation to pipe with lagging adhesive.

B.

Seal exposed ends with lagging adhesive.

c.

Seal seams and joints with vapor barrier compound.
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DUCT INSULATION

3.5
A.

Install block and board insulation as follows:
1.

2.

B.

Adhesi ve and Band Attachment: Secure block and board insulation tight and smooth with
at least 50 percent coverage of adhesi ve. Install bands spaced 12 inches apart. Protect
insulation under bands and at exterior comers with metal comer angles. Fill joints. seams,
and chipped edges with vapor barrier compound.
Speed Washers Attachment: Secure insulation tight and smooth with speed washers and
welded pins. Space anchor pins 18 inches apart each way and 3 inches from insulation
joints. Apply vapor barrier coating compound to insulation in contact, open joints, breaks ,
punctures, and voids in insulation.

Blanket Insulation: Install tight and smooth . Secure to ducts having long sides or diameters as
follows:
1.
2.
3.
4.

Smaller Than 24 Inches: Bonding adhesive applied in 6-inch-wide transverse strips on
12-inch centers.
24 Inches and Larger: Anchor pins spaced 12 inches apart each way. Apply bonding
adhesive to prevent sagging of the insulation.
Overlap joints 3 inches.
Seal joints, breaks , and punctures with vapor barrier compound.

JACKETS

3.6
A.

Foil and Paper Jackets (FP): Install jackets drawn tight. Install lap or butt strips at joints with
material same as jacket. Secure with adhesive. Install jackets with I-I/2-inch laps at longitudinal
joints and 3-inch-wide butt strips at end joints.
1.

3.7

Seal openings, punctures, and breaks in vapor barrier jackets and exposed insulation with
vapor barrier compound.

FINISHES
A.

Flexible Elastomeric Cellular Insulation:
protective coating to exposed insulation.

After adhesive has fully cured , apply 2 coats of

APPLICATIONS

3.8
A.

General: Materials and thicknesses are specified in schedules at the end of this Section.

B.

Interior, Exposed Piping Systems:
systems:
1.
2.
3.

Unless otherwise indicated, insulate the following piping

Refrigerant suction piping.
Steam and condensate return piping (100 to 250 deg F).
Condensate drains .
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C.

Interior, Co ncealed Piping Systems:
systems :

1.
2.
3.
D.

Refrigerant suction piping.
Steam and condensate return piping ( 100 to 250 deg F) .
Condensate drains.

Duct Systems: Unless othenvise indicated, insulate the following duct systems:

1.
2.
3.

E.

Unl ess otherwise indicated, insulate th e foll ow ing piping

Interior concealed supply, and outside air ductwork.
Interior exposed supply, and outside air ductwork.
Interior exposed and concealed supply fans , air handling unit casings and outside air
plenums which aren't factory insulated.

See Division 15 Section "Metal Ductwork," Part 3, for duct systems which require duct liner.

PIPE INSULATION SCHEDULES

3.9

A.

General: Abbreviations and notes used in the following schedules include:

1.
2.
B.

Field-Applied Jackets: P - PVC, K - Foil and Paper, A - Aluminum, SS - Stainless Steel.
Pipe Sizes: NPS - Nominal Pipe Size.

CONDENSATE DRAINS ALL SIZES (INTERIOR)
PIPE
SIZES
(NPS)
ALL

MATERIALS

THICKNESS
IN
INCHES

VAPOR
BARRIER
REQ'D

FIELDAPPLIED
JACKET

GLASS FffiER

1/2

YES

NONE

STEAM AND CONDENSATE RETURN (100 TO 250 DEG F) EXPOSED AND
CONCEALED
PIPE
SIZES
(NPS)
1/2 TO 4
5 TO 10

MATERIALS

THICKNESS
IN
INCHES

VAPOR
BARRIER
REQ'D

FIELDAPPLIED
JACKET

GLASS FffiER
GLASS FffiER

1
1-1/2

YES
YES

NOTE 3
NONE
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3.10

DUCT SYSTEMS INSULATION SCHEDULE
INTERIOR CONCEALED HVAC SUPPLY, AND, OUTSIDE AIR, DUCTS AND
PLENUMS

MATERIALS

FORM

THICKNESS
IN
INCHES

GLASS FIBER

BLANKET

1-1/2

VAPOR
BARRIER
REQ'D

FIELDAPPLIED
JACKET

YES

NONE

INTERIOR EXPOSED HV AC SUPPLY, OUTSIDE AIR, DUCTS AND PLENUMS
THICKNESS VAPOR
FIELDIN
BARRIER APPLIED
MATERIAL
FORM
INCHES
REQ'D
JACKET
GLASS FIBER
GLASS FIBER

BOARD - RECT. 1-1 /2
PIPE - ROUND 1-1/2

END OF SECTION 15250
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YES
YES

NONE
NONE

SECTION 15411 - WATER DISTRIBUTION PIPING

P.ART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
section:
1.
2.
3.

1.2

" Basic Mechanical Requirements. "
" Basic Mechanical Materials and Methods. "
" Plumbing Specialties " for water distribution piping specialties.

SUMMARY
A.

This Section includes water distribution piping from locations indicated to fixtures and
equipment inside building.

DEFINITIONS

1.3
A.

Water Distribution Piping: Water piping inside building that conveys water to fixtures and
equipment throughout the building.

SYSTEM PERFORMANCE REQUIREMENTS

1.4
A.

Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:
1.

Water Distribution Piping: 125 psig (860 kPa).

SUBMITTALS

1.5
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements. "

QUALITY ASSURANCE

1.6
A.

Provide listing/approval stamp , label , or other marking on piping made to specified
standards.
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B.

Comply with ASME B31.9 , "Building Services Piping," for materials, products, and
installation.

PART 2 - PRODUCTS

2.1

PIPES AND TUBES
A.

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications" Article.

B.

Soft Copper Tube: ASTM B 88, Types K and L (ASTM B 88M, Types A and B), water
tube, annealed temper.

C.

Hard Copper Tube: ASTM B 88, Types Land M (ASTM B 88M, Types B and C), water
tube, drawn temper.

2.2

PIPE AND TUBE FITTINGS
A.

General: Applications of the following pipe and tube fitting materials are indicated in Part 3
"Piping Applications" Article.

B.

Copper, Solder-Joint Pressure Fittings: ASME B16.18 cast-copper alloy or ASME B16.22
wrought copper.

C.

Copper Unions: ASME BI6.18, cast-copper-alloy, hexagonal-stock body with ball-andsocket joint, metal-to-metal seating surfaces, and solder-joint, threaded, or solder-joint and
threaded ends. Include threads conforming to ASME B1.20. 1 on threaded ends.

2.3

JOINING MATERIALS
A.

General: Applications of the following piping joining materials are indicated in Part 3
"Piping Applications" Article.

B.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for commonly used
joining materials.

C.

Solder: ASTM B 32, Alloy Sn95, Sn94, or E; lead free.

D.

Brazing Filler Metal: AWS A5.8, BCuP, copper phosphorus or BAg, silver classification.

E.

Copper, Keyed Couplings: Copper-tube dimensions and design similar to AWWA C606.
Include ferrous housing sections, gasket suitable for hot water, and bolts and nuts.
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2.4

VALVES

.

A.

Refer to Division 15 Section "Valves" for general-duty valves .

B.

Refer to Division 15 Section "Plumbing Specialtie s " for special-duty valves .

PART 3 - EXECUTION

3.1

EXCAVATION
A.

3. 2

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for excavating ,
trenching , and backfilling.

PIPING APPLICATIONS
A.

Transition and special fittings with pressure ratings at least equal to piping pressure rating
may be used in applications below , unless otherwise indicated.

B.

Flanges may be used on aboveground piping , unless otherwise indicated.

C.

Aboveground, Water Distribution Piping: Use the following:
1.

3.3

2-l/2-Inch NPS (DN40) and Smaller: Hard copper tube , Type L (Type B); copper,
solder-joint fittings ; and soldered joints.

VALVE APPLICATIONS
A.

Drawings indicate valve types to be used . Where specific valve type s are not indicated, the
following requirements apply :
1.
2.

3.4

Shutoff Duty: Use ball or butterfly valves.
Throttling Duty: Use ball or butterfly valves.

PIPING INSTALLATION , GENERAL
A.

3. 5

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping
installation.

WATER DISTRIBUTION PIPING INSTALLATION
A.

Install piping level without pitch.

15411 - 3
Lewis Field - East Stadium Renovation- Phase 1

JOINT CONSTRUCTION

3.6
A.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

VALVE INSTALLATION

3.7
A.

Shutoff Valves: Install shutoff valve on each water supply to equipment. on each supply to
plumbing fixtures without supply stops , and where indicated. Use ball valves for piping 21/2 inch NPS (DN50) and smaller.

HANGER AND SUPPORT INSTALLATION

3.8
A.

Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.
Install the following:

B.

Install supports according to Division 15 Section "Hangers and Supports. "

C.

Support vertical piping and tubing at base and at each floor .

D.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm)
minimum rods.

E.

Install hangers for copper tubing with the following maximum spacing and minimum rod
diameters:
1.

2.
3.
4.

3.9

3/4-Inch NPS (DN20) and Smaller:
Maximum horizontal spacing , 60 inches
(1500 mm) with 3/8-inch (10-mm) minimum rod diameter; maximum vertical spacing,
10 feet (3 m).
I-Inch NPS (DN25): Maximum horizontal spacing , 72 inches (1800 mm) with 3/8inch (10-mm) minimum rod diameter; maximum vertical spacing , 10 feet (3 m).
1-1/4-Inch NPS (DN32): Maximum horizontal spacing , 72 inches (1800 mm ) with
3/8-inch (10-mm) minimum rod diameter; maximum vertical spacing, 10 feet (3 m).
1-1/2 and 2-Inch NPS (DN40 and DN50): Maximum horizontal spacing, 96 inches
(2400 mm) with 3/8-inch (10-mm) minimum rod diameter; maximum vertical spacing,
10 feet (3 m).

CONNECTIONS

A.

Connect service entrance piping to exterior water service piping. Use transition fitting to join
dissimilar piping materials.

B.

Connect water distribution piping to service entrance piping at shutoff valve , and extend to
and connect to the following:
1.

Plumbing Fixtures: Connect hot- and cold-water supply piping in sizes indicated, but
not smaller than required by plumbing code. Refer to Division 15 Section "Plumbing
Fixtures. "
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2.

$. 10
A.

FIELD QUALITY CONTROL
Test service entrance piping and water distribution piping as follows:
1.

2.

3.

4.
5.

3.11
A.

Equipment: Connect hot- and cold-water supply piping as indicated. Provide shutoff
valve and union for each connection.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments , submit separate
report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new , altered, extended, or replaced water piping
until it has been tested and approved. Expose work that has been covered or concealed
before it has been tested and approved.
Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow to stand for 4 hours. Leaks and loss in test pressure constitute defects
that must be repaired.
Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.
Prepare reports for tests and required corrective action.

CLEANING
Clean and disinfect service entrance piping and water distribution piping as follows:
1.
2.

Purge new piping and parts of existing water piping that have been altered, extended,
or repaired before using.
Use purging and disinfecting procedure prescribed by authorities having jurisdiction or,
if method is not prescribed, procedure described in either AWW A C651 or
AWW A C652 or as described below:
a.
b.

Flush piping system with clean, potable water until dirty water does not appear
at outlets.
Fill and isolate system according to either of the following:
1)

2)

c.

B.

Fill system or part thereof with water/chlorine solution with at least 50
ppm (50 mg/L) of chlorine. Isolate with valves and allow to stand for 24
hours.
Fill system or part thereof with water/chlorine solution with at least 200
ppm (200 mg/L) of chlorine. Isolate and allow to stand for 3 hours.

Flush system with clean, potable water until chlorine is no longer in water
coming from system after the standing time.

Clean interior of piping system. Remove dirt and debris as work progresses.
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3.12

SYSTEM START-UP

A.

Fill water piping. Check components to determine that they are not air bound and that piping
is full of water.

B.

Perform the following steps before putting into operation:
1.
2.
3.
4.
5.
6.

Close drain valves, hydrants, and hose bibbs.
Open shutoff valves to fully open position.
Open throttling valves to proper setting.
Remove plugs used during testing of piping and plugs used for temporary sealing of
piping during installation.
Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and that cartridges are clean and ready for use.

C.

Check plumbing equipment and verify proper settings, adjustments , and operation.
operate water heaters before filling with water.

D.

Check plumbing specialties and verify proper settings, adjustments, and operation.

END OF SECTION 15411
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Do not

SECTION 15420 - DRAINAGE AND VENT PIPING

P.ART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
section:
1.
2.
3.

1.2

" Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Plumbing Specialties" for drainage and vent piping system specialties.

SUMMARY
A.

1.3

This Section includes sanitary drainage and vent pipmg, inside building and to locations
indicated.

DEFINITIONS
A.

1.4

Drainage and Vent Piping: Piping inside building that conveys waste water and vapors from
fixtures and equipment throughout the building.

SYSTEM PERFORMANCE REQUIREMENTS
A.

Provide components and installation capable of producing piping systems with the following
minimum working-pressure ratings, unless otherwise indicated:
1.

1.5

Soil , Waste, and Vent Systems: 10-foot head of water (30 kPa) .

SUBMITTALS
A.

1.6

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

QUALITY ASSURANCE
A.

Provide listing/approval stamp, label, or other marking on piping made to specified standards.
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B.

Comply with ASME B31.9, "Building Services Piping," for materials, products. and
installation.

PART 2 - PRODUCTS

2.1

PIPES AND TUBES
A.

General: Applications of the following pipe and tube materials are indicated in Part 3 "Piping
Applications" Article.

B.

Hubless, Cast-Iron Soil Pipe: ASTM A 888 or CISPI 301.

2.2

PIPE AND TUBE FITTINGS
A.

General: Applications of the following pipe and tube fitting materials are indicated in Part 3
"Piping Applications" Article.

B.

Hubless, Cast-Iron, Soil-Pipe Fittings: CISPI 301.

2.3

JOINING MATERIALS
A.

General: Applications of the following piping joining materials are indicated in Part 3 "Piping
Applications" Article.

B.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for commonly used
joining materials.

C.

Hubless, Cast-Iron, Soil-Piping Couplings:
ASTM C 1277 assembly of metal housing,
corrosion-resistant fasteners, and ASTM C 564 rubber sleeve or gasket with integral, center
pipe stop. Include the following:
1.

Heavy-Duty, Stainless-Steel Couplings: ASTM A 666, Type 304, stainless-steel housing
or shield; and stainless-steel clamps. Include gasket.
a.
b.

Clamp Width: 3 inches (75 mm) wide with 4 clamps, for piping 1-1/2- to 4-inch
NPS (DN40 to DNI 00).
Clamp Width: 4 inches (100 mm) wide with 6 clamps, for piping 5- to 10-inch
NPS (DN 125 to DN250).
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PART 3 - EXECUTION

EXCAVATION

3,.1
A.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for excavating,
trenching, and backfilling.

PIPING APPLICATIONS

3.2
A.

Transition and special fittings with pressure ratings at least equal to piping pressure rating may
be used in applications below, unless otherwise indicated.

B.

Aboveground, Soil , Waste, and Vent Piping: Use the following:
1.

1-1/2-Inch NPS (DN40): Hubless, cast-iron soil pipe; hubless, cast-iron, soil-pipe
fittings; and one of the following hubless, cast-iron, soil-piping couplings:
a.

2.

2- to 4-Inch NPS (DN50 to DN 100): Hubless, cast-iron soil pipe; hubless, cast-iron, soilpipe fittings; and one of the following hubless, cast-iron, soil-piping couplings:
a.

D.

Couplings: Heavy-duty, Type 304, stainless steel.

Couplings: Heavy-duty, Type 304, stainless steel.

Underground, Soil , Waste, and Vent Piping: Use the following:
1.

2- to 4-Inch NPS (DN50 to DN 100): Hubless, cast-iron soil pipe; hubless, cast-iron, soilpipe fittings; and one of the following hubless, cast-iron, soil-piping couplings:
a.

Couplings: Heavy-duty, Type 304, stainless steel.

PIPING INSTALLATION, GENERAL

3.3
A.

3.4

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic pipmg
installation.

DRAINAGE AND VENT PIPING INSTALLATION
A.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
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B.

Make changes in direction for drainage and vent piping using appropriate branches, bends, and
long-sweep bends. Sanitary tees and short-sweep 114 bends may be used on vertical stacks if
change in direction of flow is from horizontal to vertical. Use long-turn, double Y-branch and
1I8-bend fittings if 2 fixtures are installed back to back or side by side with common drain pipe.
Straight tees, elbows, and crosses may be used on vent lines. Do not make change in direction
of flow greater than 90 degrees. Use proper size of standard increasers and reducers if different
sizes of piping are connected. Reducing size of drainage piping in direction of flow is
prohibited.

C.

Lay buried building drain piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping
upstream. Install required gaskets according to manufacturer's written instructions for use of
lubricants, cements, and other installation requirements. Maintain swab in piping and pull past
each joint as completed.

D.

Install drainage and vent piping at the following minimum slopes, unless otherwise indicated:
1.
2.

E.

3.5

Horizontal, Sanitary Drainage Piping: 2 percent downward in direction of flow.
Vent Piping: I percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slab on grade if slab
is without membrane waterproofing.

JOINT CONSTRUCTION
A.

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for basic piping joint
construction.

B.

Cast-Iron, Soil-Piping Joints: Make joints according to CISPI's "Cast Iron Soil Pipe and
Fittings Handbook," Chapter IV , "Installation of Cast Iron Soil Pipe and Fittings."
1.

3.6

Hubless Joints: Make with rubber gasket and sleeve or clamp.

HANGER AND SUPPORT INSTALLATION
A.

Refer to Division 15 Section "Hangers and Supports" for pipe hanger and support devices.

B.

Install supports according to Division 15 Section "Hangers and Supports."

C.

Support vertical piping and tubing at base and at each floor.

D.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (1O-mm)
minimum rods.

15420 - 4
Lewis Field - East Stadium Renovation-Phase 1

E.

Install han gers for cast-ir on soil piping with the follo wing maximum spacing and minimum rod
diamet ers:

1.

2.
3.

1-1/2- and 2-Inch NPS (DN40 and DN50 ): Maximum horizontal spacing, 60 inche s
( 1500 mm) with 3/8-inch (1O-mm) minimum rod diameter; maximum vertical spacing,
15 feet (4.5 m).
3-Inch NPS (DN80): Maximum horizontal spacing, 60 inches (1500 mm) with 112-inch
(13-mm) minimum rod diameter; maximum vertical spacing, 15 feet (4.5 m).
4-Inch NPS (DNIOO and DNI25): Maximum horizontal spacing, 60 inches (1500 mm)
with 5/8-inch (16-mm) minimum rod diameter; maximum vertical spacing, 15 feet
(4.5 m).

CONNECTIONS

3.7
A.

Connect drainage piping to service entrance piping, and extend to and connect to the following:
1.
2.

3.

3.8

Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code. Refer to Division 15 Section "Plumbing Fixtures."
Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code . Refer to Division 15 Section "Plumbing
Specialties. "
Equipment: Connect drainage piping as indicated. Provide shutoff valve , if indicated,
and union for each connection. Use flanges instead of unions for connections 2-112-inch
NPS (DN65) and larger.

FIELD QUALITY CONTROL
A.

Test drainage and vent piping according to procedures of authorities having jurisdiction or, in
absence of published procedure, as follows:
1.

2.

3.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate report
for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new , altered, extended, or replaced drainage and vent
piping until it has been tested and approved. Expose work that has been covered or
concealed before it has been tested and approved.
Roughing-In Plumbing Test Procedure: Test drainage and vent piping, except outside
leaders, on completion of roughing-in. Close openings in piping system and fill with
water to point of overflow, but not less than 10 feet of head (30 kPa). Water level must
not drop from 15 minutes before inspection starts through completion of inspection.
Inspect joints for leaks.
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4.

5.

Finished Plumbing Test Procedure: After plumbing fixtures have been set and trap s
filled with water, test connections and prove they are gastight and watertight. Plug ventstack openings on roof and building drains where they leave building. Introduce air into
piping system equal to pressure of I-inch wg (250 Pa). Use U-tube or manometer
inserted in trap of water closet to measure this pressure. Air pressure must remain
constant without introducing additional air throughout period of inspection. Inspect
plumbing fixture connections for gas and water leaks.
Repair leaks and defects using new materials and retest piping or portion thereof until
satisfactory results are obtained.

CLEANING AND PROTECTING

3.9
A.

Clean interior of piping system. Remove dirt and debris as work progresses.

B.

Protect drains during remainder of construction period to avoid clogging with dirt and debris
and to prevent damage from traffic and construction work.

C.

Place plugs in ends of uncompleted piping at end of day and when work stops.

END OF SECTION 15420
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SECTION 15440 - PLUMBING FIXTURES

{>ART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
Section:
1.
2.
3.
4.
5.
6.

1.2

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Valves" for general-duty valves used as supply stops.
"Plumbing Specialties" for backflow preventers and other specialties not specified in this
Section.
"Water Distribution Piping" for water distribution within building.
"Drainage and Vent Piping" for waste and vent piping within building.

SUMMARY
A.

1.3

This Section includes plumbing fixtures and trim, faucets, other fittings, and related
components.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product Data for each plumbing fixture category and type specified. Include selected fixture,
trim, fittings, accessories, appliances, appurtenances, equipment, and supports. Indicate
materials and finishes, dimensions, construction details, and flow-control rates.

C.

Maintenance data for plumbing fixtures and components to include in the Operation and
Maintenance Manuals specified in Division 15 Section "Basic Mechanical Requirements."

1.4

QUALITY ASSURANCE
A.

Comply with locally adopted edition of "Uniform Plumbing Code" for plumbing materials,
components, and installation.
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B.

Regulatory Requirements: Comply with requirements of CABO A 117.1. "Accessible and
Usable Buildings and Facilities"; Public Law 90-480, "Architectural Barriers Act"; and Public
Law 101-336, "Americans with Disabilities Act"; regarding plumbing fixtures for physically
handicapped people.

C.

ANSI Standards: Comply with applicable ANSI standards pertaining to plumbing fixtures

D.

ARI Labels: Provide water coolers which are rated and certified in accordance with applicable
Air-Conditioning and Refrigeration Institute Standards.

E.

Select combinations of fixtures and trim, faucets, fittings, and other components that are
compatible.

F.

Product Options:
Drawings indicate size , profiles, dimensional requirements, and
characteristics of plumbing fixtures and are based on specific types and models indicated.
Other manufacturers' fixtures with equal performance characteristics may be considered. Refer
to Division 15 Section "Basic Mechanical Requirements" for substitutions.

1.5

PROJECT CONDITIONS
A.

Field Measurements: Coordinate roughing-in and final fixture locations and verify that
plumbing fixtures can be installed to comply with original design and referenced standards.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products in each category, by one of the
following listed for that category:
1.

Showers:
a.
b.
c.
d.
e.
f.
g.
h.

Acorn Engineering Co.
American Standard, Inc.
Aqua Glass Corpl
Bradley Corp.
Crane Plumbing/Fiat Products..
Eljer Industries.
Kohler Co.
Universal-Rundle Corp.
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2.

Lavatories:
a.
b.
c.
d.
e.
f.
g.
h.
l.

J.

3.

Sinks:
a.
b.
c.
d.
e.
f.
g.
h.
g.

4.

American Standard, Inc .
Briggs Industries, Inc.
Crane Plumbing/Fiat Products.
Eljer Industries .
Elkay Manufacturing Co .
Just Manufacturing Co.
Kohler Co.
Moen Group; Stanadyne Corp.
Uni versal-Rundle Corp.

Toilet Seats:
a.
b.
c.
d.
e.
f.
g.
h.

5.

Acorn Engineering Co.
American Standard, Inc.
Briggs Industries, Inc .
Crane Plumbing/Fiat Products.
Eljer Industries.
Gerber Plumbing Fixtures Corp.
Ju st Manufacturing Co .
Kohler Co .
Mansfield Plumbing Products, Inc.
Uni versal-Rundle Corp.

American Standard, Inc.
Bemis Mfg. Co.
Beneke Div.; Sanderson Plumbing Products, Inc .
Church Seat Co.
Eljer Industries.
Kohler Co .
Olsonite Corp.
Sperzel.

Miscellaneous Fittings (Except Faucets):
a.
b.
c.
d.
e.
f.

Chicago Faucet Co.
Crane PlumbingiFiat Products.
Eljer Industries.
Kohler Co.
Royal Brass Mfg. Co.
T&S Brass and Bronze Works, Inc .
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6.

Supports:
a.
b.
c.
d.
e.

2.2

Josam Co.
Smith (Jay R.) Mfg. Co.
Wade Div.; Tyler Pipe.
Watts Drainage Products.
Zum Industries, Inc. ; Hydromechanics Div.

PLUMBING FIXTURE STANDARDS
A.

Comply with applicable standards below and other requirements specified.
1.
2.
3.

2.3

National Sanitation Foundation Construction: NSF 2.
Stainless-Steel Fixtures Other than Service Sinks : ASME A112.19.3M.
Vitreous-China Fixtures: ASME AI12.19.2M.

LAVATORY/SINK FAUCET STANDARDS
A.

Comply with ASME AI12.18.1M and other requirements specified for lavatory, sink, and
similar-type-fixture faucet fittings. Include hot- and cold-water indicators; cast brass bodies;
and polished, chrome-plated finish; except where otherwise indicated. Coordinate faucet inlets
with supplies and fixture holes and outlet with spout and fixture receptor.
1.
2.
3.
4.

2.4

Hose-Connection Vacuum Breakers: ASSE 1011.
Hose-Coupling Threads: ASME B1.20.7.
Integral, Atmospheric Vacuum Breakers: ASSE 1001.
Pipe Threads: ASME B 1.20.1.

MISCELLANEOUS FITTING STANDARDS
A.

Comply with ASME AI12.18.1M and other requirements specified for fittings , other than
faucets. Include polished, chrome-plated finish, except where otherwise indicated. Coordinate
fittings with other components and connectors.
1.
2.
3.

2.5

Atmospheric Vacuum Breakers: ASSE 1001.
Brass and Copper, Supplies and Tubular Brass: ASME AI12.18.1M.
Manual-Operation Flushometers: ASSE 1037.

MISCELLANEOUS COMPONENT STANDARDS
A.

Comply with applicable standards below and other requirements specified for components for
plumbing fixtures, equipment, and appliances.
1.
2.

Hose-Coupling Threads: ASME B 1.20.7.
Pipe Threads: ASME B 1.20.1.
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3.
4.

Plastic Toilet Seats: ANSI ZI24.5.
Supports: ASME A 112.6.1 M .

.
2'.6

PLUMBING FIXTURES , GENERAL:

A.

Provide plumbing fixtures and trim, fittings , faucets , other components, and supports as
specified in the " P lumb ing Fixture Schedule" and other parts of this section. "PFS" is located
at end of this section or on the plans.

FITTINGS

2.7
A.

Fittings General: Unless otherwise specified, provide fittings fabricated of brass, with a polished
chrome plated finish. Chrome stops with plastic tum knobs will not be accepted.

B.

Lavatory Supplies and Stops; Loose-key angle stop, having 1/2-inch NPS inlet with wall flange
and 3/8-inch by 12-inch flexible tubing riser outlet.

C.

Traps: Cast-brass, I-l /2-inch NPS adjustable P-trap with cleanout, 17-gage tubular waste to wall,
and wall flan ge.

D.

Escutcheons: Wall flange with set screw.

TOILET SEAT

2.8
A.

General: Provide toilet seats compatible with water closets, and of type, color, and features
indicated.

B.

Toilet Seats: Heavy-duty, commercial/industrial type, elongated, open front , solid plastic, with
check hinge.

2.9

PLUMBING FIXTURE SUPPORTS

A.

Supports: Categories and types as required for wall-hanging fixtures specified, and wall
reinforcement.

B.

Support categories are:
1.

2.
3.

Carriers: Supports for wall-hanging water closets and fixtures supported from wall
construction. Water closet carriers shall have an additional faceplate and coupling when
used for wide pipe spaces. Provide tiling frame or setting gage with carriers for
wall-hanging water closets.
Chair Carriers: Floor mount supported with rectangular steel uprights, block bases,
leveling and securing screws, and concealed arms for wall-hanging fixtures.
Wall mounted plate type carriers will not be acceptable.
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PART 3 - EXECUTION

EXAMINATION

3.1
A.

Examine roughing-in for potable, hot- and cold-water supply piping systems ; soil, waste , and
vent piping systems; and supports. Verify that locations and sizes of piping and locations and
types of supports match those indicated, before installing and connecting fixtures. Use
manufacturer's roughing-in data when roughing-in data are not indicated.

B.

Examine walls , floors, and cabinets for suitable conditions where fixtures are to be installed.

C.

Do not proceed until unsatisfactory conditions have been corrected.

APPLICATIONS

3.2
A.

Install plumbing fixtures and specified components,
locations indicated on Drawings.

B.

Install supports for plumbing fixtures
required:
1.

3.

3.3

accordance with designations and

accordance with categories indicated and of type

Carriers for following fixtures :
a.

2.

III

III

Fixtures supported from wall construction.

Provide reinforcement where required for floor-mounted fixtures which require securing to
wall.
Fabricate reinforcement from 2-by-4-inch or 2-by-6-inch fire-retardant-treated-wood
blocking between studs or 1/4-by-6-inch steel plates attached to studs, in wall
construction, to secure fixtures to wall . Include length that will extend beyond ends of
fixture mounting bracket and attach to at least 2 studs.

PLUMBING FIXTURE INSTALLATION
A.

Assemble plumbing fixtures and trim, fittings, faucets, and other components according to
manufacturers' written instructions.

B.

Install fixtures level and plumb according to manufacturers' written instructions, roughing-in
drawings, and referenced standards.

C.

Install toilet seats on water closets.

D.

Fasten wall-hanging plumbing fixtures securely to supports attached to building substrate when
supports are specified, and to building wall construction where no support is indicated.

E.

Fasten floor-mounted fixtures to substrate. Fasten fixtures having holes for securing fixture to
wall construction, to reinforcement built into walls.
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F.

Fasten counter-mounting plumbing fixtures to casework.

G.

Secure supplies to supports or substrate within pipe space behind fixture.

H.

Install individual stop valve in accessible location in each water supply to fixture.

I.

Install faucets in accordance with accepted standard practice (right hand cold, left hand hot ,
both levers operate towards the user, etc.).

J.

Provide access doors as required for concealed items such as shock arrestors, transformers,
solenoid valves, or any other items which require access or maintenance.

K.

Install traps on fixture outlets. Omit traps on fixtures having integral traps. Omit traps on
indirect wastes, except where otherwise indicated.

L.

Install escutcheons at wall , floor, and ceiling penetrations in exposed, finished locations and
within cabinets and millwork. Use deep-pattern escutcheons where required to conceal
protruding pipe fittings.

M.

Seal joints between fixtures and walls, floors , and counters using sanitary-type, l-part, mildewresistant, silicone sealant. Match sealant color to fixture color.

3.4

CONNECTIONS
A.

Piping installation requirements are specified in other Division 15 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties. The following are specific connection
requirements:
1.

2.

B.

Install piping connections between plumbing fixtures and pipmg systems, plumbing
equipment specified in other Division 15 Sections, and Owner provided plumbing
fixtures. Provide all required accessories such as stops, traps, etc.
Install piping connections indicated between appliances and equipment specified in other
sections, direct connected to plumbing piping systems.

Supply and Waste Connections to Equipment Specified in Other Sections: Connect equipment
with supply inlets, supply stops, supply risers, and traps specified in this Section. Use fitting
sizes required to match connected equipment. Connect fittings to plumbing piping.

FIELD QUALITY CONTROL

3.5
A.

Verify that installed fixtures are categories and types specified for locations where installed.

B.

Check that fixtures are complete with trim, faucets, fittings , and other specified components.

C.

Inspect installed fixtures for damage. Replace damaged fixtures and components.
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D.

Test installed fixtures after water systems are pressurized and demonstrate proper operation.
Replace malfunctioning fixtures and components, then retest. Repeat procedure until unit s
operate properly.

ADJUSTING AND CLEANING

3.6
A.

Operate and adjust faucets and controls.
fittings, and controls.

B.

Adjust water pressure at drinking fountains, electric water coolers, faucets , shower valves, and
flush valves having controls, to produce proper flow and stream.

C.

Replace washers and seals of leaking and dripping faucets and stops.

D.

Clean fixtures , faucets, and other fittings with manufacturers' recommended cleaning methods
and materials. Include the following:
1.
2.

Replace damaged and malfunctioning fixtures ,

Remove faucet spouts and strainers, remove sediment and debris, and reinstall strainers
and spouts.
Remove sediment and debris from drains.

PROTECTION

3.7
A.

Provide protective covering for installed fixtures and fittings.

B.

Do not allow use of fixtures for temporary facilities, except when approved in writing by
Owner.

END OF SECTION 15440

15440 - 8
Lewis Field - East Stadium Renovation - Phase 1

PLUMBING FIXTURE SCHEDULE
TYPE 1 : Floor Mount Flush Valve, Bottom Outlet Water Closet: Elongated bowl, white vitreous china, siphon j et.
I 1/2" top spud water closet, 10" rough-in.

Fixture:
Flush Valve:
Seat:

Existing
Sloan Regal III
Church #295C open front white less cover.

TYPE 2 : Wall Hung, Flush Valve Urinal: White vitreous china, washout, 3/4" top spud, 2" outlet urinal.

Fixture:
Existing
Flush Valve:
Sloan Regal 186-1
MountingHeight:Lip to be 24" A.F.F.
Ca171er:
Floor mount, plate type to match fixture.
TYPE 3: Handicap, Oval Countertop LavatoI)': ADA compliant, self-rimming, 20" x 17", white vitreous china,
fitting ledge and front overflow. ($100.00 list, LAV-3)

Fixture:
Faucet:
Insulation Kit:

American Standard 0476.028 "Aqualyn" (4" Center Faucet Holes - *ADA)
TYPE~

Truebro Model 102 Handi Lav-Guard.

TYPE
4: Square Shower Cabinet: Complete 36" x 36" square type shower cabinet. Wall surround shall be
thermo plastic, polypropylene sneet, white color. Frame shall be extrusion aluminum. Floor shall be one piece
molded plastic polymer with 2" drain.

Valve:

Leonard No. 5I-IC PAM-II-ST-F with 1/2" inlets and outlet, bronze construction, stainless steel
pressure balancing piston, adjustable limit stop set for IIO? F, single handle operation, chrome
plated finish.
Shower:
Fiat #646 with #D-28G Neptune Door
Shwr Head:
Leonard No. H-06 , chrome plated shower head, brass construction, 2.5 GPM.
Mounting Height:
Bottom ofHead to be-.1L " A.F.F.
TYPE 5: Handicap, Wall Hung Lavatory: ADA compliant, 19" x 17" , white vitreous china lavatory with rear
overflow and 4" faucet holes. (WL-6, ADA).

Fixture:
American Standard 0321.075 "Declyn" (4" Faucet Ctrs, for Concealed Arms,)
Faucet:
TYPE A
Mounting Height:Front rim to be 34" A.F.F.
Ca171er:
Wall mount concealed arms to match fixture.
Insulation Kit: Truebro Model 102 Handi Lav-Guard.
TYPE 6 : Floor-Mounted Launchy Tub: Molded stone with white baked enamel self leveling angle legs and floor
anchor, strainer and stopper. (SERV-2)

Fixture:
Faucet:

Fiat SF-I-F
Type faucet, 4" centers , 6-3/4" threaded spout and vacuum breaker hose connection.

TYPE A: 4" Center, Dual Handle Lavatory Faucet: Centerset, solid brass construction with washerless ceramic disc
valving, all brass drain body with 1-1/4" tailpiece, aerator with 2.5 GPM flow regulator, and grid drain. (LF-B)
Faucet:

American Standard 5502.140.002 "Monterrey" Metal lever handles (ADA, $125 .00 list)

sect/specs/fhsulesr3/plmbfix.doc
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SECTION 15520 - STEAM AND CONDENSATE PIPING

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
Section:
1.
2.
3.
4.

" Basic Mechanical Requirements. "
" Basic Mechanical Materials and Methods" for general piping materials and installation
methods.
" Valves" for general-duty gate, globe, ball , and check valves applicable to this Section.
" Hangers and Supports" for pipe supports.

SUMMARY

1.2
A.

This Section includes steam and condensate piping and specialties for building HV AC systems,
including pipes, fittings, special-duty valves, and specialties.

SUBMITTALS

'1.3
A.

General: Submit each item in this Article according to the Conditions of the Contract and
Division 15 Section "Basic Mechanical Requirements."

B.

Product Data including rated capacities where applicable, furnished options and accessories,
and installation instructions for safety relief valves, pressure-reducing valves, and steam traps.

C.

Maintenance data for steam and condensate specialties and special-duty valves to include in the
Operation and Maintenance Manual specified in Division 15 Section "Basic Mechanical
Requirements."

1.4
A.

QUALITY ASSURANCE
ASME Compliance: Comply with the following provisions:
1.

ASME B31.9, "Building Services Piping," for materials, products, and installation.
Safety valves and pressure vessels shall bear the appropriate ASME label.
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1.5

COORDINATION
A.

Coordinate layout and installation of piping with steam and condensate equipment and with
other installations.

B.

Coordinate installation of roof curbs , equipment supports, and roof penetrations.
specialties are specified in other Sections.

C.

Coordinate pipe fitting pressure classes with products specified in related Sections.

Roof

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products by one of the following:
1.

Steam Traps:
a.
b.
c.
d.
e.
f.
g.

2.

Air Vents and Vacuum Breakers:
a.
b.
c.
d.
e.

2.2

Armstrong International, Inc.
Bestobell Steam.
Dunham-Bush, Inc.
ITT Hoffman; ITT Fluid Handling Div.
Spirax Sarco, Inc.
Sterling, Inc.
Trane Co. (The).

Armstrong International, Inc.
ITT Hoffman; ITT Fluid Handling Div.
Johnson Corp. (The).
Spirax Sarco, Inc.
Trane Co. (The).

PIPE AND TUBING MATERIALS
A.

General: Refer to Part 3 pipe application articles for identifying where the following materials
are used.

B.

Steel Pipe, 2-Inch NPS (DN50) and Smaller:
Schedules 40 and 80, plain ends.

2.3

ASTM A 53, Type S (seamless), Grade A,

FITTINGS
A.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125, 150, and 300.
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B.

Mall eabl e-Iron Threaded Fittings : ASME B 16.3; Classe s 150 and 30 0.

C.

Malleable-Iron Unions: ASME B 16.39; Cla sses 150, 250 , and 300.

D.

Wrought-Steel Fittings: ASTM A 234 (ASTM A 234M), Schedules 40 and 80.

VALVES

2.4

A.

Gate, globe, check, ball, and butterfly valves are specified in Division 15 Section "Valves."

B.

Refer to Part 3 "Valve Applications" Article for specific uses and applications for each valve
specified.

2.5

STEAM TRAPS LESS THAN 15 PSIG
A.

Float and Thermostatic Traps: ASTM A 278 (ASTM A 278M), Class 30 , ca st-iron body and
bolted cap ; renewable, stainless-steel float mechanism with renewable, hardened stainless-steel
head and seat; balanced-pressure, thermostatic air vent made with stainless-steel or monel
bellows, and stainless-steel head and seat.

AIR VENTS

2.6
A.

Quick Vents: Cast-iron or brass body, with balanced-pressure, stainless-steel or monel
thermostatic bellows, and stainless-steel heads and seats.

B.

Float Vents: Cast-iron or brass body; seamless brass float ; balanced-pressure, thermostatic
bellows; replaceable stainless-steel seat, float , and head.

2.7

VACUUM BREAKERS
A.

2.8

Vacuum Breakers:
150-psig steam working pressure, 365 deg F maximum operating
temperature, brass or stainless-steel body, stainless-steel retainer, spring, and ball , with plain or
threaded outlet.

STRAINERS
A.

Y-Pattem Strainers: Minimum 250-psig steam working pressure; cast-iron body conforming to
ASTM A 278 (ASTM A 278M), Class 30 ; Grade 18-8 stainless-steel screen, 20 me sh for 2inch NPS (DN50) and smaller, and manufacturer recommended perforations for 2-112-inch NPS
(DN65) and larger; tapped blowoff plug. Threaded connections for 2-inch NPS (DN50) and
smaller and flan ged connections for 2-l/2-inch NPS (DN65) and larger.
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PART 3 - EXECUTION

3.1

PIPE APPLICATIONS LESS THAN 15 PSIG
A.

Steam Piping, 2-Inch NPS (DN50) and Smaller: " Schedule 40 steel pipe with threaded joints
and Class 125 cast-iron fittings.

B.

Condensate Piping, 2-Inch NPS (DN50) and Smaller:
joints and Class 125 malleable-iron fittings.

3.2

Schedule 80 steel pipe with threaded

VALVE APPLICATIONS
A.

General-Duty Valve Applications: Unless otherwise indicated, use the following valve types:
1.

2.

Shutoff Duty: Use gate and ball valves.
Throttling Duty: Use globe and ball valves.

B.

Install shutoff-duty valves at each branch connection to supply mains, at inlet connection to
each steam trap , and elsewhere as indicated.

C.

Vacuum Breakers Less than 15 psig (100 kPa):
composition seat.

D.

Install angle-pattern globe valves on supply side of each terminal unit, installed within
enclosure.

E.

Install drain valves at low points in mains, risers, branch lines , and elsewhere as required for
system drainage.

F.

Install swing check valves as required to control flow direction and to serve as vacuum
breakers, except where noted.

Class 150 bronze swing check with

STEAM-TRAP APPLICATIONS LESS THAN 15 PSIG

3.3
A.

3.4

Float and Thermostatic Traps: Steam main and riser drip legs , laundry equipment, kitchen
equipment, heat exchangers, and coils.

PIPING INSTALLATIONS
A.

Install piping according to Division 15 Section "Basic Mechanical Materials and Methods."

B.

Locate groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

C.

Install drains at low points in mains, risers, and branch lines consisting of a tee fitting , 3/4-inch
NPS (DN20) ball valve , and short 3/4-inch NPS (DN20) threaded nipple and cap.
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D.

Install steam supply piping at a uniform grade of 0.2 percent downward in direction of flow .

E.

Install condensate return piping at a uniform grade of 0.4 percent downward in direction of
flow.

F.

Reduce pipe sizes using eccentric reducer fitting installed with level side down.

G.

Install branch connections to steam mains using 45-degree fittings in main with takeoff out top
of main. Use of 90-degree tee fittings is permissible where 45-degree fittings are impractical.
Where length of branch takeoff is less than 10 feet (3 m), pitch branch line down toward mains
at 0.4 percent slope.

H.

Install unions or flanges adjacent to each valve, at final connections of each piece of
equipment, and elsewhere as indicated.

1.

Install strainers on supply side of each control valve, pressure-regulating valve, solenoid valve,
traps, and elsewhere as indicated. Install 3/4-inch NPS (DN20) nipple and ball valve in blowdown connection of strainers 2-inch NPS (DN50) and larger. Match size of strainer blowoff
connection.

J.

Install drip legs at low points and natural drainage points such as ends of mains, bottoms of
risers, and ahead of pressure regulators, control valves, isolation valves, pipe bends, and
expansion joints.
1.

2.

3.
4.

3.5

On straight runs with no natural drainage points, install drip legs at intervals not
exceeding 200 feet where pipe is pitched down in direction of steam flow and a
maximum of 150 feet where pipe is pitched in opposite direction of steam flow.
Size drip legs at vertical risers full size and extend beyond rise. Size drip legs at other
locations same diameter as main. Provide I8-inch long drip leg for steam mains smaller
than 6-inch NPS (DN 150). In steam mains 6-inch NPS (DN 150) and larger, provide drip
legs 2 pipe sizes smaller than main, but not less than 4-inch NPS (DN 100).
Equip drip legs, dirt pockets, and strainer blow-downs with gate valves to allow removal
of dirt and scale.
Install steam traps close to drip legs.

STEAM-TRAP INSTALLATION

A.

Install steam traps in accessible locations close to connected equipment, maximum 48 inches
(1200 mm).
1.

3.6

Unless otherwise indicated, install gate valve, strainer, and union upstream from trap;
install union, check valve, and gate valve downstream from trap.

TERMINAL EQUIPMENT CONNECTIONS

A.

Piping size for supply and return shall be same size as equipment connections.

B.

Install traps and control valves in accessible locations close to connected equipment.
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C.

Install bypass piping with globe valve around control valve. Where multiple, parallel control
valves are installed, only one bypass is required.

D.

Install vacuum breaker downstream from control valve and bypass, and close to coil inlet
connection.

E.

Pipe outlet from coils to drip leg and trap.

HANGERS AND SUPPORTS

3.7
A.

General: Hanger, support, and anchor devices are specified in Division 15 Section "Hangers
and Supports." Conform to requirements below for maximum spacing of supports.

B.

Install the following pipe attachments:
1.

C.

Install hangers with the following minimum rod sizes and maximum spacing:
1.
2.
3.

D.

Adjustable steel clevis hangers for individual horizontal runs less than 20 feet (6 m) in
length.

3/4-Inch NPS (DN20): Maximum span, 7 feet; minimum rod size, 1/4 inch.
I-Inch NPS (DN25): Maximum span, 7 feet; minimum rod size, 1/4 inch.
I-I/2-Inch NPS (DN40): Maximum span, 9 feet; minimum rod size, 3/8 inch.

Support vertical runs at each floor.

PIPE JOINT CONSTRUCTION

3.8
A.

3.9

Refer to Division 15 Section "Basic Mechanical Materials and Methods" for joint construction
requirements for threaded, welded, and flanged joints.

FIELD QUALITY CONTROL

A.

Testing: Test steam and condensate piping as follows:
1.

2.

Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
design pressure. Test pressure shall not exceed maximum pressure for any vessel, pump,
valve, or other component in system under test. Check to verify that stress due to
pressure at bottom of vertical runs does not exceed either 90 percent of specified
minimum yield strength or 1.7 times "SE" value in Appendix A of ASME B31.9, Code
for Pressure Piping, "Building Services Piping."
After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or
replacing components as appropriate, and repeat hydrostatic test until there are no leaks,
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SECTION 09680 - CARPET
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
Sm..1lv1ARY
This Section includes the following:
1.
Tufted carpet.
2.
Carpet cushion.
Related Sections include the following:
1.
Division 9 Section "Resilient Wall Base and Accessories" for resilient wall base and accessories
installed with carpet.
SUBMITIALS
Product Data: For each type of product indicated. Include manufacturer's written data on physical
characteristics, durability, and fade resistance. Include installation recommendations for each type of
substrate required.

B.

Samples: For each of the following products and for each color and texture required. Label each Sample
with manufacturer's name, material description, color, pattern, and designation indicated on Drawings and
in schedules.
1.
Carpet: 12-inch- (300-mm-) square Sample.
2.
Exposed Edge Stripping and Accessory: 12-inch- (300-mm-) long Samples.
3.
Carpet Cushion: 6-inch- (150-mm-) square Sample.
4.
Carpet Seam: 6-inch (l50-mm) Sample.
5.
Mitered Carpet Border Seam: 12-inch- (300-mm-) square Sample. Show carpet pattern alignment.

C.

Maintenance Data: For carpet to include in maintenance manuals specified in Division 1. Include the
following:
1.
Methods for maintaining carpet, including cleaning and stain-removal products and procedures and
manufacturer's recommended maintenance schedule.
2.
Precautions for cleaning materials and methods that could be detrimental to carpet.

1.4
A.

B.

Fire-Test-Response Characteristics: Provide products with the critical radiant flux classification indicated
in Part 2, as determined by testing identical products per ASTM E 648 by an independent testing and
inspecting agency acceptable to authorities having jurisdiction.

C.

Product Options: Products and manufacturers named in Part 2 establish requirements for product quality in
tenus of appearance, construction, and performance. Other manufacturers' products comparable in quality
to named products and complying with requirements may be considered. Refer to Division 1 Section
"Substitutions."

1.5
A.
1.6

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who is certified by the Floor Covering Installation Board
or who can demonstrate compliance with its certification program requirements.

DELIVERY, STORAGE, AND HANDLING
General: Comply with CRI 104, Section 5, "Storage and Handling."
PROJECT CONDITIONS
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A.

General: Comply with CRI 104, Section 6.1, "Site Conditions; Temperature and Humidity."

B.

Environmental Limitations: Do not install carpet until wet work in spaces is complete and dry, and ambient
temperature and humidity conditions are maintained at the levels indicated for Project when occupied for its
intended use.

C.

Do not install carpet over concrete slabs until slabs have cured and are sufficiently dry to bond with
adhesive and concrete slabs have pH range recommended by carpet manufacturer.

D.

Where demountable partitions or other items are indicated for installation on top of carpet, install carpet
before installing these items .

1.7
A.

B.

1.8
A.

WARRANTY
General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights Owner
may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent
with , other warranties made by Contractor under requirements of the Contract Documents.
Special Carpet Warranty: Written warranty, signed by carpet manufacturer agreeing to replace carpet that
does not comply with requirements or that fails within specified warranty period. Warranty does not
include deterioration or failure of carpet due to unusual traffic , failure of substrate, vandalism, or abuse.
Failures include, but are not limited to, more than 10 percent loss of face fiber , edge raveling, snags , runs ,
and delamination.
1.
Warranty Period: 10 years from date of Substantial Completion.
EXTRA MATERIALS
Furnish extra materials described below, before installation begins, that match products installed and that
are packaged with protective covering for storage and identified with labels describing contents.
1.
Carpet: Full-width rolls equal to 5 percent of amount installed for each type indicated, but not less
than 10 sq. yd. (8.3 sq. m).

PART 2 - PRODUCTS
2.1
A.

CARPET
Product[s]: Subject to compliance with requirements, provide one of the following:
1.
Provide "Explorer", color(s) as selected from full range of colors, manufactured by Collins &
Aikman, with at least the following attributes:
a.
Type "Explorer" as manufactured by Collins & Aikman, or approved equal .
Type . . . . . . . . . . . . . . . . . . . . .
Textured Loop
Width . . . . . . . . . . . . . . . . . . . .
6'
Gauge . . . . . . . . . . . . . . . . . . . .
1/13
Pile Units . . . . . . . . . . . . . . . . . .
9.2/ in
Finished Pile Height (avg.) . . . . .
.109
Cushion Goods Total Weight. . .
76.09 oz. / SY
Fiber Content. . . . . . . . . . . . . . .
100% Synex SD, Type 6.6
Solution Dyed, CF Nylon with Static Control
Primary Backing . . . . . . . . . . . . .
Power bond cushion RS backing system with
Pre-applied tackifier
Flame Spread . . .. . : . . . . . . . . .
Class I
NBS Smoke Chamber . . . . . . . . .
Passes
b.
Carpet Color, Pattern, Texture:
Architect's selection F/M Manufacturers .
Standard colors
.
c.
Carpet Flammability:
Provide carpet which has been tested by the Steiner Tunnel
Test (ASTM E - 84) with ratings not poorer than:
Flame spread. . . . . . . . . . . . . . . .
75
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Fuel Contribution. . . . . . . . . . . .
Smoke Density. . . . . . . . . . . . . .
2.2
A.

100
450

CARPET ACCESSORIES
Carpet Edge Guard, Metal: Extruded aluminum bend-down type edge guard; with concealed gripper teeth
and punched anchorage flange; anodized aluminum finish colors selected by Architect from among
standards available within the industry (any manufacturer).

B.

Installation Adhesive: As recommended by carpet manufacturer.

C.

Seaming Carpet: Hot-melt seaming adhesive or similar project recommended by carpet manufacturer, for
taping seams and buttering out edges at backing to form secure seams and prevent pile loss at seams.

D.

Miscellaneous Materials: As recommended by manufacturers of carpet, cushions and other carpeting
projects; and selected by Installer to melt project circumstances and requirements.

E.

Leveling Compound: latex type as recommended by flooring manufacturer

2.3
A.

OTHER MATERIALS
Submit manufacturer's specifications covering construction of carpeting. A layout for each area to be
covered shall be submitted for approval showing pattern, color, trim strips seam locations, run of carpet,
and any pertinent installation details. No carpeting shall be installed until Owners approval has been
received.

B.

All carpet shall be delivered to the job site in original mill wrappings with each roll having registered
number stenciled on bale and intact. Store covered in well ventilated spaces as soon as delivered. Protect
from damage, dirt stains, and moisture. Surface to receive carpet to be thoroughly clean and dry, and in
condition satisfactory to carpet installer. Vacuum substrates immediately prior to carpet installation.
Carpeting to be installed to
current Collins & Aikman Standard specifications. Provide Owner with
copy prior to beginning installation.

C.

After installation is complete, clean up all dirt and debris and clean carpet of all spots with proper spot
remover. Remove all loose threads with sharp scissors. Then clean with broom or vacuum cleaner. The
Owner shall view all carpet scraps and retain any he chooses for future repairs before they are removed
from the job site. The entire installation shall be left clean and in approved condition.

D.

Store materials in designated location and protect from damage of any kind. Store carpet and adhesive in
space where temperature of at least 60 degrees F. will be maintained for a least 24 hours before installation.

E.

Guarantee: Provide a (10) year limited replace wear warranty. The carpet installer shall be required to relay any carpet that does not provide an attractive wrinkle-free appearance and shall correct any condition
due to faulty installation which may appear for a period of one (1) year from the date of completed
installation.

F.

Certification: A certification provided by the carpet manufacturer shall be furnished to the Architect, prior
to shipment from Carpet Mill, stating that the carpet furnished to the Owner was manufactured in
accordance with Class"A" specification.

G.

Provide 4" vinyl cove, color(s) as selected and as manufactured by Johnsonite. Install in longest practical
lengths with adhesive in accordance with manufacturer's recommendations. Contractor to provide vinyl
base at all areas to receive new carpeting.
1.
Color to be selected from manufacturer's standard colors.

PART 3 - EXECUTION
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3.1

A.

EXAMINATION
Examine substrates, areas , and conditions for compliance with requirements for maximum moisture
content, alkalinity range, installation tolerances, and other conditions affecting carpet performance. Verify
that substrates and conditions are satisfactory for carpet installation and comply with requirements
specified.

B.

Concrete Subfloors: Verify that concrete slabs comply with ASTM F 710 and the following:
1.
Slab substrates are dry and free of curing compounds, sealers, hardeners, and other materials that
may interfere with adhesive bond. Determine adhesion and dryness characteristics by performing
bond and moisture tests recommended by the following:
a.
Carpet manufacturer.
b.
Carpet cushion manufacturer.
2.
Subfloor finishes comply with requirements specified in Division 3 Section "Cast-in-Place Concrete"
for slabs receiving carpet.
3.
Subfloors are free of cracks, ridges, depressions, scale , and foreign deposits.

c.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

A.

PREPARATION
General:
Comply with CRr 104, Section 6.2, "Site Conditions; Floor Preparation," and carpet
manufacturer's written installation instructions for preparing substrates indicated to receive carpet
installation.

B.

Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to fill
cracks, holes , and depressions in substrates.

C.

Remove coatings, including curing compounds, and other substances that are incompatible with adhesives
and that contain soap, wax, oil, or silicone, without using solvents. Use mechanical methods recommended
in writing by the following:
1.
Carpet manufacturer.
2.
Carpet cushion manufacturer.

D.

Broom and vacuum clean substrates to be covered immediately before installing carpet. After cleaning,
examine substrates for moisture, alkaline salts, carbonation, or dust. Proceed with installation only after
unsatisfactory conditions have been corrected.

3.3

A.

INSTALLATION
Carpet with Attached-Cushion Installation: Comply with CRr 104, Section 10, "Attached Cushion."

B.

Carpet with Preapplied Adhesive Installation: Comply with CRr 104, Section 10.4, "Pre-Applied Adhesive
Systems (peel and Stick)."

C.

Do not bridge building expansion joints with carpet.

D.

Cut and fit carpet to butt tightly to vertical surfaces, permanent fixtures, and built-in furniture including
cabinets, pipes, outlets, edgings, thresliolds, and nosings. Bind or seal cut edges as recommended by carpet
manufacturer.

E.

Extend carpet into toe spaces , door reveals, closets , open-bottomed obstructions, removable flanges, alcoves,
and similar openings.
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F.

Maintain reference markers, holes, and openings that are in place or marked for future cutting by repeating
on finish flooring as marked on subfloor. Use nonpermanent, nonstaining marking device.
CLEANING AND PROTECTION
Perform the following operations immediately after installing carpet:
1.
Remove excess adhesive, seam sealer, and other surface blemishes using cleaner recommended by
.
carpet manufacturer.
2.
Remove yarns that protrude from carpet surface.
3.
Vacuum carpet using commercial machine with face-beater element.

B.

Protect installed carpet to comply with CRI 104, Section 15, "Protection of Indoor Installations."

C.

Protect carpet against damage from construction operations and placement of equipment and fixtures during
the remainder of construction period. Use protection methods indicated or recommended in writing by
carpet manufacturer.

END OF SECTION 09680
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SECTION 09911 - PAINTING (CONSillvffiRLINE PRODUCTS)
PART 1 - GENERAL
1.1
A.

1.2
A.

RELATED DOCillvffiNTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes surface preparation and field painting of exposed [exterior] [and] [interior] items
and surfaces.
1.
Surface preparation, priming, and finish coats specified in this Section are in addition to shop
priming and surface treatment specified in other Sections.

B.

Paint exposed surfaces, except where these Specifications indicate that the surface or material is not to
be painted or is to remain natural. If an item or a surface is not specifically mentioned, paint the item or
surface the same as similar adjacent materials or surfaces. If a color of finish is not indicated, Architect
will select from standard colors and finishes available.
1.
Painting includes field painting of exposed bare and covered pipes and ducts (including color
coding), hangers, exposed steel and iron supports, and surfaces of mechanical and electrical
equipment that do not have a factory-applied final finish .

C.

Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, and labels.
1.
Prefinished items include the following factory-finished components:
a.
Metal toilet enclosures.
b.
Metal lockers.
c.
Finished mechanical and electrical equipment.
d.
Light fixtures.
2.
Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
a.
Foundation spaces.
b.
Furred areas.
c.
Ceiling plenums.
d.
Utility tunnels.
e.
Pipe spaces.
f.
Duct shafts.
3.
Finished metal surfaces include the following:
a.
Anodized aluminum.
b.
Stainless steel.
c.
Chromium plate.
d.
Copper and copper alloys.
e.
Bronze and brass.
4.
Operating parts include moving parts of operating equipment and the following:
a.
Valve and damper operators.
b.
Linkages.
c.
Sensing devices.
d.
Motor and fan shafts.
5.
Labels: Do not paint over UL, FMG, or other code-required labels or equipment name,
identification, performance rating, or nomenclature plates.

D.

Related Sections include the following:
1.
Division 8 Section "Steel Doors and Frames" for factory priming steel doors and frames.
2.
Division 9 Section "Gypsum Board Assemblies" for surface preparation of gypsum board.
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1.3
A.

1.4
A.
B.

1.5
A.

B.

1.6
A.

B.

1.7
A.

DEFINITIONS
General: Standard coating terms defined in ASTM D 16 apply to this Section.
1.
Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85degree meter .
2.
Eggshell refers to low-sheen finish with a gloss range between 20 and 35 when measured at a 60degree meter.
3.
Semigloss refers to medium-sheen finish with a gloss range between 35 and 70 when measured at
a 60-degree meter.
4.
Full gloss refers to high-sheen finish with a gloss range more than 70 when measured at a 60degree meter .
SUBMIrrALS
Product Data: For each paint system indicated.
Samples for Initial Selection: For each type offinish-eoat material indicated.
1.
After color selection, Architect will furnish color chips for surfaces to be coated.
QUALITY ASSURANCE
Applicator Qualifications: A firm or individual experienced in applying paints and coatings similar in
material, design, and extent to those indicated for this Project, whose work has resulted in applications
with a record of successful in-service performance.
Source Limitations: Obtain primers for each coating system from the same manufacturer as the finish
coats.
DELIVERY, STORAGE , AND HANDLING
Deliver materials to Project site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label and the following information:
1.
Product name or title of material.
2.
Manufacturer's stock number and date of manufacture.
3.
Contents by volume , for pigment and vehicle constituents.
4.
Thinning instructions.
5.
Application instructions.
6.
Color name and number.
Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient
temperature of 45 deg F (7 deg C). Maintain storage containers in a clean condition, free of foreign
materials and residue .
1.
Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily.
PROJECT CONDITIONS
Apply waterborne paints only when temperatures of surfaces to be painted and surrounding air are
between 50 and 90 deg F (10 and 32 deg C).

B.

Apply solvent-thinned paints only when temperatures of surfaces to be painted and surrounding air are
between 45 and 95 deg F (7 and 35 deg C).

C.

Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; or at
temperatures less than 50 deg F (3 deg C) above the dew point; or to damp or wet surfaces .
1.
Painting may continue during inclement weather if surfaces and areas to be painted are enclosed
and heated within temperature limits specified by manufacturer during application and drying
periods.
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1.8
A.

EXTRA MATERIALS
Furnish extra paint materials from the same production run as the materials applied and in the
quantities described below. Package with protective covering for storage and identify with labels
describing contents. Deliver extra materials to Owner.
1.
Quantity: Furnish Owner with an additional 5 percent, but not less than 1 gal. (3.8 L) or 1 case,
as appropriate, of each material and color app1ied.

PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

MANUFACTURERS
Products: Subject to compliance with requirements, provide one of the products listed in other Part 2
articles.
Manufacturers' Names: Shortened versions (shown in parentheses) of the following manufacturers'
names are used in other Part 2 articles:
1.
Benjamin Moore & Co. (Benjamin Moore).
2.
Sherwin-Williams Co. (Sherwin-Williams).
PAINT MATERIALS, GENERAL
Material Compatibility: Provide block fillers, primers, and finish-eoat materials that are compatible
with one another and with the substrates indicated under conditions of service and application, as
demonstrated by manufacturer based on testing and field experience.

B.

Material Quality: Provide manufacturer's best-quality paint material of the various coating types
specified that are factory formulated and recommended by manufacturer for application indicated.
Paint-material containers not displaying manufacturer's product identification will not be acceptable.
1.
Proprietary Names: Use of manufacturer's proprietary product names to designate colors or
materials is not intended to imply that products named are required to be used to the exclusion of
equivalent products of other manufacturers. Furnish manufacturer's material data and certificates
of performance for proposed substitutions.

c.

Colors: As selected by Architect from manufacturer's full range.

2.3

A.

2.4
A.

B.

EXTERIOR PRIMERS
Exterior Ferrous-Metal Primer: Factory-formulated rust-inhibitive metal primer for exterior application.
1.
Benjamin Moore; IronClad Alkyd Low Lustre Metal & Wood Enamel No. 163: Applied at a dry
film thickness of not less than 1.3 mils (0.033 mm).
2.
Sherwin-Williams; Kern Kromik Universal Metal Primer B50NZ61B50WZ1: Applied at a dry
film thickness of not less than 3.0 mils (0.076 mm).
INTERIOR PRIMERS
Interior Concrete and Masonry Primer: Factory-formulated alkali-resistant acrylic-latex interior primer
for interior application.
1.
Benjamin Moore; Regal FirstCoat Interior Latex Primer & Underbody No. 216: Applied at a dry
film thickness of not less than 1.0 mil (0.025 mm).
2.
Sherwin-Williams; PrepRite Masonry Primer B28W300: Applied at a dry film thickness of not
less than 3.0 mils (0.076 mm).
Interior Gypsum Board Primer: Factory-formulated latex-based primer for interior application.
1.
Benjamin Moore; Regal FirstCoat Interior Latex Primer & Underbody No. 216: Applied at a dry
film thickness of not less than 1.0 mil (0.025 mm).
2.
Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series: Applied at a dry film
thickness of not less than 1.6 mils (0.041 mm).
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3

Sherwin-Williams; PrepRite Masonry Primer B28W300 Series: Applied at a dry film thickness
of not less than 3.0 mils (0.076 mm).

C.

Interior Plaster Primer: Factory-formulated latex-based primer for interior application.
1.
Benjamin Moore; Regal FirstCoat Interior Latex Primer & Underbody No. 216: Applied at a dry
film thickness of not less than 1.0 mil (0.025 mm).
2.
Sherwin-Williams; PrepRite 200 Latex Wall Primer B28W200 Series: Applied at a dry film
thickness of not less than 1.6 mils (0.041 mm).
3
Sherwin-Williams; PrepRite Masonry Primer B28W300 Series: Applied at a dry film thickness
of not less than 3.0 mils (0.076 mm).

D.

Interior Wood Primer for Acrylic-Enamel and Semigloss Alkyd-Enamel Finishes: Factory-formulated
alkyd- or acrylic-latex-based interior wood primer.
1.
Benjamin Moore; Moore's Alkyd Enamel Underbody No. 217: Applied at a dry film thickness of
not less than 1.4 mils (0.036 mm).
2.
Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series: Applied at a dry film
thickness of not less than 1.6 mils (0.041 mm).

E.

Interior Wood Primer for Full-Gloss Alkyd-Enamel Finishes: Factory-formulated alkyd- or acryliclatex-based interior wood primer.
1.
Benjamin Moore; Moore's Alkyd Enamel Underbody No. 217: Applied at a dry film thickness of
not less than 1.4 mils (0.036 mm).
2.
Sherwin-Williams; PrepRite Classic Interior Primer B28W101 Series: Applied at a dry film
thickness of not less than 1.6 mils (0.041 mm).

F.

Interior Ferrous-Metal Primer: Factory-formulated quick-drying rust-inhibitive alkyd-based metal
primer.
1.
Benjamin Moore; IronClad Alkyd Low Lustre Medal and Wood Enamel No. 163: Applied at a
dry film thickness of not less than 1.3 mils (0.033 mm).
2.
Sherwin-Williams; Kern Kromik Universal Metal Primer B50NZ61B50WZ1 : Applied at a dry
film thickness of not less than 3.0 mils (0.076 mm).

G.

Interior Zinc-Coated Metal Primer: Factory-formulated galvanized metal primer.
1.
Benjamin Moore; IronClad Latex Low Lustre Metal and Wood Enamel No. 363: Applied at a
dry film thickness of not less than 1.6 mils (0.041 mm).
2.
Sherwin-Williams; primer not required over this substrate .
3
Sherwin-Williams; Galvite Paint B50W3 : Applied at a dry film thickness of not less than 2.0
mils (0.051 mm).

2.5
A.

2.6
A.

EXTERIOR FINISH COATS
Exterior Low-Luster Acrylic Paint: Factory-formulated low-sheen (eggshell) acrylic-latex paint for
exterior application.
1.
Benjamin Moore; MoorGard Latex House Paint No. 103: Applied at a dry film thickness of not
less than 1.1 mils (0.028 mm).
2.
Sherwin-Williams; SuperPaint Exterior Latex Satin Wall Paint A89 Series: Applied at a dry film
thickness of not less than 1.4 mils (0.036 mm).
INTERIOR FINISH COATS
Interior Low-Luster Acrylic Enamel: Factory-formulated eggshell acrylic-latex interior enamel.
1.
Benjamin Moore; Moore's Regal AquaVelvet No. 319: Applied at a dry film thickness of not less
than 1.4 mils (0.036 mm).
2.
Sherwin-Williams; SuperPaint Interior Latex Satin Wall Paint A87 Series: Applied at a dry film
thickness of not less than 1.6 mils (0.041 mm).
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B.

2.7
A.

Interior Semigloss Alkyd Enamel: Factory-formulated semigloss alkyd enamel for interior application.
1.
Benjamin Moore; Satin Impervo Alkyd Low Lustre Enamel No. 235: Applied at a dry film
thickness of not less than 1.3 mils (0.033 mm).
2.
Sherwin-Williams; Classic 99 Interior Alkyd Semi-Gloss Enamel A-40 Series: Applied at a dry
film thickness of not less than 1.7 mils (0.043 mm).
INTERIOR WOOD STAINS AND VARNISHES
Open-Grain Wood Filler: Factory-formulated paste wood filler applied at spreading rate recommended
by manufacturer.
1.
Benjamin Moore; Benwood Paste Wood Filler No. 238.
2.
Sherwin-Williams; Sher-Wood Fast-Dry Filler.

B.

Interior Wood Stain: Factory-formulated alkyd-based penetrating wood stain for interior application
applied at spreading rate recommended by manufacturer.
1.
Benjamin Moore; Benwood Penetrating Stain No. 234.
2.
Sherwin-Williams; Wood Classics Interior Oil Stain A-48 Series.

C.

Clear Sanding Sealer: Factory-formulated fast-drying alkyd-based clear wood sealer applied at
spreading rate recommended by manufacturer.
1.
Benjamin Moore; Moore's Interior Wood Finishes Quick-Dry Sanding Sealer No. 413.
2.
Sherwin-Williams; Wood Classics Fast Dry Sanding Sealer B26V43.

D.

Interior Alkyd- or Polyurethane-Based Clear Satin Varnish: Factory-formulated alkyd- or polyurethanebased clear varnish.
1.
Benjamin Moore; Benwood Interior Wood Finishes Polyurethane Finishes Low Lustre No. 435.
2.
Sherwin-Williams; Wood Classics Fast Dry Oil Varnish, Satin A66-300 Series.

PART 3 - EXECUTION
3.1
A.

B.

3.2
A.

B.

EXAMINATION
Examine substrates, areas, and conditions, with Applicator present, for compliance with requirements
for paint application. Comply with procedures specified in PDCA P4.
1.
Proceed with paint application only after unsatisfactory conditions have been corrected and
surfaces receiving paint are thoroughly dry.
2.
Start of painting will be construed as Applicator's acceptance of surfaces and conditions within a
particular area.
Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of
the total system for various substrates. On request, furnish information on characteristics of finish
materials to ensure use of compatible primers.
1.
Notify Architect about anticipated problems when using the materials specified over substrates
primed by others.
PREPARATION
General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and
similar items already installed that are not to be painted. If removal is impractical or impossible because
of size or weight of the item, provide surface-applied protection before surface preparation and painting.
1.
After completing painting operations in each space or area, reinstall items removed using
workers skilled in the trades involved.
Cleaning: Before applying paint or other surface treatments, clean substrates of substances that could
impair bond of the various coatings. Remove oil and grease before cleaning.
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1.

Schedule cleaning and painting so dust and other contaminants from the cleaning process will
not fallon wet, newly painted surfaces.

C.

Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's written
instructions for each particular substrate condition and as specified.
1.
Provide barrier coats over incompatible primers or remove and reprime.
2.
Cementitious Materials: Prepare concrete, concrete unit masonry, cement plaster, and mineralfiber -reinforced cement panel surfaces to be painted. Remove efflorescence, chalk, dust, dirt,
grease, oils, and release agents. Roughen as required to remove glaze. If hardeners or sealers
have been used to improve curing, use mechanical methods of surface preparation.
a.
Use abrasive blast-cleaning methods if recommended by paint manufacturer.
b.
Determine alkalinity and moisture content of surfaces by performing appropriate tests. If
surfaces are sufficiently alkaline to cause the finish paint to blister and burn, correct this
condition before application. Do not paint surfaces if moisture content exceeds that
permitted in manufacturer's written instructions.
c.
Clean concrete floors to be painted with a 5 percent solution of muriatic acid or other
etching cleaner. Flush the floor with clean water to remove acid, neutralize with
ammonia, rinse , allow to dry, and vacuum before painting.
3.
Wood : Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits ,
and sandpaper, as required. Sand surfaces exposed to view smooth and dust off.
a.
Scrape and clean small , dry, seasoned knots , and apply a thin coat of white shellac or
other recommended knot sealer before applying primer. After priming, fill holes and
imperfections in finish surfaces with putty or plastic wood filler. Sand smooth when
dried.
b.
Prime, stain, or seal wood to be painted immediately on delivery. Prime edges, ends,
faces, undersides, and back sides of wood, including cabinets , counters, cases, and
paneling.
c.
If transparent finish is required, backprime with spar varnish.
d.
Backprime paneling on interior partitions where masonry, plaster, or other wet wall
construction occurs on back side.
e.
Seal tops , bottoms, and cutouts of unprimed wood doors with a heavy coat of varnish or
sealer immediately on delivery.
4.
Ferrous Metals: Clean ungalvanized ferrous-metal surfaces that have not been shop coated ;
remove oil, grease, dirt, loose mill scale, and other foreign substances. Use solvent or
mechanical cleaning methods that comply with SSPC's recommendations.
a.
Blast steel surfaces clean as recommended by paint system manufacturer and according to
[SSPC-SP 6INACE No.3] [SSPC-SP 10INACE No.2] .
b.
Treat bare and sandblasted or pickled clean metal with a metal treatment wash coat before
priming.
c.
Touch up bare areas and shop-applied prime coats that have been damaged. Wire-brush,
clean with solvents recommended by paint manufacturer, and touch up with same primer
as the shop coat.
5.
Galvanized Surfaces : Clean galvanized surfaces with nonpetroleum-based solvents so surface is
free of oil and surface contaminants. Remove pretreatment from galvanized sheet metal
fabricated from coil stock by mechanical methods.

D.

Material Preparation: Mix and prepare paint materials according to manufacturer's written instructions.
1.
Maintain containers used in mixing and applying paint in a clean condition, free of foreign
materials and residue.
2.
Stir material before application to produce a mixture of uniform density. Stir as required duri ng
application. Do not stir surface film into material. If necessary, remove surface film and strain
material before using.
3.
Use only thinners approved by paint manufacturer and only within recommended limits.
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E.

3.3
A.

Tinting : Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats
of same material are applied. Tint undercoats to match the color of the finish coat, but provide sufficient
differences in shade of undercoats to distinguish each separate coat.
APPLICATION
General: Apply paint according to manufacturer's written instructions. Use applicators and techniques
best suited for substrate and type of material being applied.
1.
Paint colors, surface treatments, and finishes are indicated in the paint schedules.
2.
Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to
formation of a durable paint film.
3.
Provide finish coats that are compatible with primers used.
4.
The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, grilles,
convector covers, covers for finned-tube radiation, and similar components are in place. Extend
coatings in these areas, as required, to maintain system integrity and provide desired protection.
5.
Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces.
Before final installation of equipment, paint surfaces behind permanently fixed equipment or
furniture with prime coat only.
6.
Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through
registers or grilles.
7.
Paint back sides of access panels and removable or hinged covers to match exposed surfaces.
8.
Finish interior of wall and base cabinets and similar field-finished casework to match exterior.
9.
Sand lightly between each succeeding enamel or varnish coat.

B.

Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise
prepared for painting as soon as practicable after preparation and before subsequent surface
deterioration.
1.
The number of coats and film thickness required are the same regardless of application method.
Do not apply succeeding coats until previous coat has cured as recommended by manufacturer. If
sanding is required to produce a smooth, even surface according to manufacturer's written
instructions, sand between applications.
2.
Omit primer over metal surfaces that have been shop primed and touchup painted.
If undercoats, stains, or other conditions show through final coat of paint, apply additional coats
3.
until paint film is of uniform finish, color, and appearance. Give special attention to ensure that
edges, comers, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to
that of flat surfaces.
4.
Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces
until paint has dried to where it feels finn, and does not deform or feel sticky under moderate
thumb pressure, and until application of another coat of paint does not cause undercoat to lift or
lose adhesion.

C.

Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators
according to manufacturer's written instructions.
1.
Brushes: Use brushes best suited for type of material applied. Use brush of appropriate size for
surface or item being painted.
2.
Rollers: Use rollers of carpet, velvet-back, or high-pile sheep's wool as recommended by
manufacturer for material and texture required.
3.
Spray Equipment: Use airless spray equipment with orifice size as recommended by
manufacturer for material and texture required.

D.

Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's recommended
spreading rate to achieve dry film thickness indicated. Provide total dry film thickness of the entire
system as recommended by manufacturer.
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E.

Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items exposed
in equipment rooms and occupied spaces.

F.

Mechanical items to be painted include, but are not limited to, the following:
1.
Uninsulated metal piping.
2.
Uninsulated plastic piping.
3.
Pipe hangers and supports.
4.
Tanks that do not have factory-applied final finishes.
5.
Visible portions ofintemal surfaces of metal ducts, without liner, behind air inlets and outlets.
6.
Duct, equipment, and pipe insulation having "all-service jacket" or other paintable jacket
material.
7.
Mechanical equipment that is indicated to have a factory-primed finish for field painting.

G.

Electrical items to be painted include, but are not limited to, the following:
1.
Switchgear.
2.
Panelboards.
3.
Electrical equipment that is indicated to have a factory-primed finish for field painting.

H.

Prime Coats: Before applying finish coats, apply a prime coat, as recommended by manufacturer, to
material that is required to be painted or finished and that has not been prime coated by others. Recoat
primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat appears, to
ensure a finish coat with no bum-through or other defects due to insufficient sealing.

I.

Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque
surface of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush
marks , runs, sags, ropiness , or other surface imperfections will not be acceptable.

J.

Transparent (Clear) Finishes: Use multiple coats to produce a glass-smooth surface film of even luster.
Provide a finish free of laps, runs, cloudiness, color irregularity, brush marks, orange peel, nail holes,
or other surface imperfections.
1.
Provide satin finish for final coats.

K.

Completed Work: Match approved samples for color, texture, and coverage.
repaint work not complying with requirements.

3.4

A.

3.5
A.

B.

Remove, refinish, or

CLEANING
Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint
materials from Project site.
1.
After completing painting, clean glass and paint-spattered surfaces. Remove spattered paint by
washing and scraping without scratching or damaging adjacent finished surfaces.
PROTECTION
Protect work of other trades, whether being painted or not, against damage from painting. Correct
damage by cleaning, repairing or replacing, and repainting, as approved by Architect.
Provide "Wet Paint" signs to protect. newly painted finishes. After completing painting operations,
remove temporary protective wrappings provided by others to protect their work.
1.
After work of other trades is complete, touch up and restore damaged or defaced painted
surfaces. Comply with procedures specified in PDCA PI.
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END OF SECTION 09911
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SECTION 10155 - TOILET C01v1PARThffiNTS
PART 1 - GENERAL
1.1

A.

1.2

A.

B.

1.3

A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section .
Sillv1MARY
This Section includes toilet compartments and screens as follows :
1.
Type : Steel, color-coated finish.
2.
Compartment Style: Overhead braced and floor anchored.
3.
Compartment Style: Floor and ceiling anchored.
4.
Screen Style: Wall hung.

Related Sections include the following :
1.
Division 5 Section "Metal Fabrications" for supports that attach units to overhead structural
system.
2.
Division 10 "Toilet and Bath Accessories" for toilet paper holders, grab bars, purse shelves, and
similar accessories.
SUBMITIALS
Product Data: For each type and style of toilet compartment and screen specified. Include details of
construction relati ve to materials, fabrication, and installation. Include details of anchors, hardware,
and fastenings.

B.

Shop Drawings: For fabrication and installation of toilet compartment and screen assemblies. Include
plans, elevations, sections , details, and attachments to other work.
1.
Show locations of reinforcement and cutouts for compartment-mounted toilet accessories.

C.

Samples for Initial Selection: Manufacturer's color charts consisting of sections of actual units showing
the full range of colors, textures, and patterns available for each type of compartment or screen
indicated.

1.4

A.

PROJECT CONDITIONS
Field Measurements: Verify dimensions in areas of installation by field measurements before
fabrication and indicate measurements on Shop Drawings. Coordinate fabrication schedule with
construction progress to avoid delaying the Work.
1.
Established Dimensions: Where field measurements cannot be made without delaying the Work,
establish dimensions and proceed with fabricating units without field measurements. Coordinate
supports, adjacent construction, and fixture locations to ensure actual dimensions correspond to
established dimensions.

PART 2 - PRODUCTS
2.1
A.

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Accurate Partitions Corporation.
2.
Ampco Products, Inc .
3.
Global Steel Products Corp.
4.
Knickerbocker Partition Corporation.
5.
Metpar Corp.
6.
Santana Products, Inc.
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2.2
A.

MATERIALS
General: Provide materials that have been selected for surface flatness and smoothness. Exposed
surfaces that exhibit pitting, seam marks, roller marks, stains, discolorations, telegraphing of core
material, or other imperfections on finished units are unacceptable.

B.

Steel Sheets for Color-Coated Finish: Provide mill-phosphatized steel sheet that is leveled to stretcherleveled flatness complying with the requirements of standards indicated below:
1.
Steel Sheets for baked enamel finish: ASTM A 591 (ASTM A 591M), Class C, of the following
minimum thicknesses:
a.
Pilasters (Overhead Braced): 20 gauge
b.
Panels and Screens: 20 gauge
c.
Doors: 22 gauge
d.
Tapping Reinforcement: 14 gauge

C.

Core Material for Metal-Faced Units: Manufacturer's standard sound-deadening honeycomb of resinimpregnated kraft paper in thickness required to provide finished thickness of 1 inch (25 mm) minimum
for doors, panels, and screens and 1-1/4 inches (32 mm) minimum for pilasters.

D.

Pilaster Shoes and Sleeves (Caps) : ASTM A 666, Type 302 or 304 stainless steel, not less than 20
gauge thick and 3 inches high, finished to match hardware.

E.

Stirrup Brackets: Manufacturer's standard ear or U-brackets for attaching panels and screens to walls
and pilasters of the following material:
1.
Material: Chrome-plated, nonferrous, cast zinc alloy (zamac) or clear-anodized aluminum.

F.

Full-Height (Continuous) Brackets for mounting urinal screens to walls: Manufacturer's standard
design for attaching panels and screens to walls and pilasters of the following material:
1.
Material: Clear-anodized aluminum.

G.

Hardware and Accessories: Manufacturer's standard design, heavy-duty operating hardware and
accessories of the following material:
1.
Material: Chrome-plated brass.

H.

Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip
profile in clear anodized finish.

I.

Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel or chromeplated steel or brass, finished to match hardware, with theft-resistant-type heads. Provide sex-type bolts
for through-bolt applications. For concealed anchors, use hot-dip galvanized or other rust-resistant,
protective-coated steel.

2.3

A.

FABRICATION
General: Provide standard doors, panels, screens, and pilasters fabricated for compartment system.
Provide units with cutouts and drilled holes to receive compartment-mounted hardware, accessories, and
grab bars, as indicated.
1.
Provide internal reinforcement in metal units for compartment-mounted hardware, accessories,
and grab bars, as indicated.

B.

Metal-Faced Toilet Compartments and Screens: Pressure laminate seamless face sheets to core material
and provide continuous, interlocking molding strip or lapped and formed edges. Seal corners .. by
welding or clips. Grind exposed welds smooth.

c.

Overhead-Braced-and-Floor-Anchored Compartments: Provide manufacturer's standard corrosionresistant supports, leveling mechanism, fasteners, and anchors at pilasters to suit floor conditions. Make
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provisions for setting and securing continuous head rail at top of each pilaster.
pilasters to conceal supports and leveling mechanism.

Provide shoes at

D.

Wall-Hung Screens: Provide units in sizes indicated of same construction and finish as compartment
panels, unless otherwise indicated.
1.
Provide metal-faced screens with integral full-height flanges for attachment to wall.
2.
Provide V-shaped, metal-faced screens with manufacturer's standard sound-deadening core
material bonded to inner surface of face sheets . Provide metal top and bottom caps . Fabricate
screens to form unit that is a maximum of 6 inches (150 mm) wide at wall and 1 inch (25 mm)
wide at its protruding end. Provide complete with concealed anchoring devices for attachment to
wall and mechanical leveling adjustment.

E.

Doors : Unless otherwise indicated, provide 24-inch- (610-mm-) wide in-swinging doors for standard
toilet compartments and 36-inch- (914-mm-) wide out-swinging doors with a minimum 32-inch- (813mm-) wide clear opening for compartments indicated to be handicapped accessible.
1.
Hinges: Manufacturer's standard self-closing type that can be adjusted to hold door open at any
angle up to 90 degrees.
2.
Latch and Keeper: Manufacturer's standard surface-mounted latch unit with combination rubberfaced door strike and keeper designed for emergency access . Provide units that comply with
accessibility requirements of authorities having jurisdiction at compartments indicated to be
handicapped accessible.
3.
Coat Hook: Manufacturer's standard combination hook and rubber-tipped bumper, sized to
prevent door from hitting compartment-mounted accessories.
4.
Door Bumper: Manufacturer's standard rubber-tipped bumpers at out-swinging doors or entrance
screen doors.
5.
Door Pull: Manufacturer's standard unit that complies with accessibility requirements of
authorities having jurisdiction at out-swinging doors. Provide units on both sides of doors at
compartments indicated to be handicapped accessible.

2.4

A.

B.

ZINC- OR ZINC-ALLOY-COATED STEEL SHEET FINISHES
General: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations relative to applying finishes.
Color-Coated Finish:
Provide manufacturer's standard baked finish complying with coating
manufacturer's written instructions for pretreatment, application, baking, and minimum dry film
thickness.
1.
Color: One color in each room as selected by Architect from manufacturer's full range of colors.

PART 3 -EXECUTION
3.1

A.

B.

INSTALLATION
General: Comply with manufacturer's written installation instructions. Install units rigid, straight,
plumb, and level. Provide clearances of not more than 1/2 inch (13 mm) between pilasters and panels
and not more than 1 inch (25 mm) between panels and walls. Secure units in position with
manufacturer's recommended anchoring devices.
1.
Secure panels to walls and panels with not less than 2 stirrup brackets attached near top and
bottom of panel. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
Align brackets at pilasters with brackets at walls .
Overhead-Braced-and-Floor-Anchored Compartments: Secure pilasters to floor and level, plumb, and
tighten. Secure continuous head rail to each pilaster with not less than 2 fasteners. Hang doors and
adjust so tops of doors are parallel with overhead brace when doors are in closed position.
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C.

3.2

A.

B.

Screens : Attach with anchoring devices according to manufacturer's written instructions and to suit
supporting structure. Set units level and plumb and to resist lateral impact.
ADmSTING AND CLEANING
Hardware Adjustment: Adjust and lubricate hardware according to manufacturer's written instructions
for proper operation. Set hinges on in-swinging doors to hold open approximately 30 degrees from
closed position when unlatched. Set hinges on out-swinging doors and swing doors in entrance screens
to return to fully closed position.
Provide final protection and maintain conditions that ensure toilet compartments and screens are
without damage or deterioration at the time of Substantial Completion.

END OF SECTION 10155
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SECTION 10520 - FIRE-PROTECTION SPECIALTIES
PART 1 - GENERAL
1.1
A.

1.2
A.

1.3
A.

1.4
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Portable fire extinguishers.
2.
Fire-protection cabinets for the following:
a.
Fire extinguishers.
4.
Fire-protection accessories.
SUBMITIALS
Product Data: Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for fire-protection specialties.
1.
Fire Extinguishers: Include rating and classification.
2.
Cabinets: Include roughing-in dimensions, details showing mounting methods, relationships of
box and trim to surrounding construction, door hardware, cabinet type, trim style, and panel
style.
QUALITY ASSURANCE
Source Limitations: Obtain fire extinguishers and cabinets through one source from a single
manufacturer.

B.

NFPA Compliance: Fabricate and label fire extinguishers to comply with NFPA 10, "Standard for
Portable Fire Extinguishers. "

C.

Fire Extinguishers: Listed and labeled for type, rating, and classification by an independent testing
agency acceptable to authorities having jurisdiction.
1.
Provide extinguishers listed and labeled by FM.

1.5
A.

COORDINATION
Coordinate size of cabinets to ensure that type and capacity of fire extinguishers indicated and provided
by Owner under separate Contract are accommodated.

PART 2 - PRODUCTS
2.1
A.

2.2
A.

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Portable Fire Extinguishers:
a.
lL. Industries, Inc.
b.
Larsen's Manufacturing Company.
MATERIALS
Cold-Rolled Steel Sheet: Carbon steel, complying with ASTM A 366/A 366M, commercial quality,
stretcher leveled, temper rolled.
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2.3
A.

B.

2.4

A.

PORTABLE FIRE EXTINGUISHERS
General: Provide fire extinguishers of type, size, and capacity for each cabinet and other locations
indicated.
Multipurpose Dry-Chemical Type: UL-rated 2-A:10:B:C, 5-lb (2.3-kg) nominal capacity, in enameledsteel container.
FIRE-PROTECTION CABINETS
Cabinet Construction: Provide manufacturer's standard box (tub), with trim, frame , door, and hardware
to suit cabinet type, trim style, and door style indicated. Weld joints and grind smooth. Miter and weld
perimeter door frames . _
1.
Cabinet Metal: Enameled-steel sheet.

B.

Cabinet Type: Suitable for the following:
1.
Fire extinguisher.

C.

Cabinet Mounting: Suitable for the following mounting conditions:
1.
Semirecessed: Cabinet box partially recessed in walls of shallow depth to suit style of trim
indicated.

D.

Cabinet Trim Style: Fabricate cabinet trim in one piece with comers mitered, welded, and ground
smooth .
1.
Exposed Trim: One-piece combination trim and perimeter door frame overlapping surrounding
wall surface with exposed trim face and wall return at outer edge (backbend) .

E.

Cabinet Trim Material: Manufacturer's standard, as follows:
1.
Same metal and finish as door.

F.

Door Material: Manufacturer's standard, as follows:
1.
Steel sheet.

H.

Door Style: Manufacturer's standard design , as follows:
1.
Solid opaque panel with frame.

I.

Door Construction: Fabricate doors according to manufacturer's standards, of materials indicated, and
coordinated with cabinet types and trim styles selected.
1.
Provide minimum 1/2-inch- (13-mm-) thick door frames , fabricated with tubular stiles and rails ,
and hollow-metal design.

J.

Door Hardware: Provide manufacturer's standard door-operating hardware of proper type for cabinet
type, trim style, and door material and style indicated. Provide either lever handle with cam-action
latch, or exposed or concealed door pull and friction latch . Provide concealed or continuous-type hinge
permitting door to open 180 degrees.

2.5

A.

B:

ACCESSORIES
Mounting Brackets: Manufacturer's standard steel, designed to secure extinguisher, of sizes required for
types and capacities of extinguishers indicated, with plated or baked-enamel finish.
1.
Provide brackets for extinguishers not located in cabinets.
2.
Provide brackets for extinguishers located in cabinets.
Lettered Door Handle: Provide one-piece, cast-iron door handle with the word "FIRE" embossed into
face.
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C.

2.6

A.
2.7

A.

Identification: Provide lettering to comply with authorities having jurisdiction for letter style, color,
size, spacing, and location. Locate as indicated by Architect.
1.
Identify fire extinguisher in cabinet with the words "FIRE EXTINGUISHER" applied to door .
a.
Application Process: Vinyl letters.
b.
Lettering Color: White .
c.
Orientation: Vertical.
COLORS AND TEXTURES
Colors and Textures: As selected by Architect from manufacturer's full range for these characteristics.
FINISHES, GENERAL
Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

B.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

C.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are
not acceptable. Variations in appearance of other components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.

D.

Cabinet and Door Finishes: Provide manufacturer's standard baked-enamel paint for the following:
1.
Exterior of cabinets and doors, except for those surfaces indicated to receive another finish.
2.
Interior of cabinets and doors.

2.8

A.

B.

STEEL FINISHES
Surface Preparation: Clean surfaces of dirt, oil, grease, mill scale, rust, and other contaminants that
could impair paint bond using manufacturer's standard methods.
Baked-Enamel Finish: Immediately after cleaning and pretreating, apply manufacturer's standard twocoat, baked-enamel finish consisting of prime coat and thermosetting topcoat. Comply with paint
manufacturer's written instructions for applying and baking to achieve a minimum dry film thickness of
2 mils (0.05 mm) .
1.
Color and Gloss: As selected by Architect from manufacturer's full range.

PART 3 - EXECUTION
3.1

A.

EXAMINATION
Examine walls and partitions for suitable framing depth and blocking where recessed and semirecessed
cabinets are to be installed.

B.

Examine fire extinguishers for proper charging and tagging.
1.
Remove and replace damaged, defective, or undercharged units.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

A.

INSTALLATION
Comply with manufacturer's written instructions for installing fire-protection specialties.

3.2

B.

Install in locations and at mounting heights indicated or, if not indicated, at heights acceptable to
authorities having jurisdiction.
1.
Prepare recesses for cabinets as required by type and size of cabinet and trim style.
2.
Fasten mounting brackets to structure and cabinets, square and plumb.
10520 - 3

Lewis Field

East Stadium Renovation - Phase I

3.
3.3

Fasten cabinets to structure, square and plumb.

ADJUSTING, CLEANING, AND PROTECTION
A.

Adjust cabinet doors that do not swing or operate freely.

B.

Refinish or replace cabinets and doors damaged during installation .

C.

Provide final protection and maintain conditions that ensure that cabinets and doors are without damage
or deterioration at the time of Substantial Completion.

END OF SECTION 10520
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SECTION 10801- TOILET AND BATH ACCESSORIES

P.ART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Toilet and bath accessories .
2.
Underlavatory guards .

Related Sections include the following :
1.
Division 8 Section "Mirrored Glass" for frameless mirrors.
2.
Division 9 Section "Ceramic Tile" for ceramic toilet and bath accessories .
3.
Division 10 Section "Toilet Compartments" for compartments and screens .
SUBMITTALS
Product Data: Include construction details , material descriptions and thicknesses, dimensions, profiles,
fastening and mounting methods, specified options, and finishes for each type of accessory specified.

B.

Samples: For each accessory item to verify design , operation, and finish requirements.
1.
Approved full-size Samples will be returned and may be used in the Work.

C.

Setting Drawings: For cutouts required in other work; include templates, substrate preparation
instructions, and directions for preparing cutouts and installing anchoring devices.

D.

Product Schedule : Indicating types, quantities, sizes, and installation locations by room of each
accessory required. Use room designations indicated on Drawings in product schedule .

E.

Maintenance Data : For accessories to include in maintenance manuals specified in Division 1. Provide
lists of replacement parts and service recommendations.

1.4
A.

B.

1.5
A.

QUALITY ASSURANCE
Source Limitations: Provide products of same manufacturer for each type of accessory unit and for units
exposed to view in same areas , unless otherwise approved by Architect.
Product Options:
Accessory requirements, including those for materials, finishes, dimensions,
capacities, and performance, are established by specific.
1.
Products of other manufacturers with equal characteristics, as judged solely by Architect, may be
provided.
2.
Other manufacturers' products with equal characteristics may be considered. See Division 1
Section "Substitutions."
3.
Do not modify aesthetic effects, as judged solely by Architec t, except with Architect's approval .
Where modifications are proposed, submit comprehensive explanatory data to Architect for
review.
COORDINATION
Coordinate accessory locations with other work to prevent interference with clearances required for
access by disabled persons , proper installation, adjustment, operation, cleaning, and servicing of
accessories.
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B.

1.6
A.

B.

Deliver inserts and anchoring devices set into concrete or masorny as required to prevent delaying the
Work.
WARRANTY
General Warranty: Special warranty specified in this Article shall not deprive Owner of other rights
Owner may have under other provisions of the Contract Documents and shall be in addition to, and run
concurrent with , other warranties made by Contractor under requirements of the Contract Documents.
Manufacturer's Mirror Warranty: Written warranty, executed by mirror manufacturer agreeing to
replace mirrors that develop visible silver spoilage defects within minimum warranty period indicated.
1.
Minimum Warranty Period: 15 years from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

A.

2.2

A.

MANUFACTURERS
Manufacturers: Subject to compliance with requirements, provide accessories by one of the following :
1.
Toilet and Bath Accessories:
a.
American Specialties, Inc .
b.
Bobrick Washroom Equipment, Inc.
c.
Bradley Corporation.
2.
Underlavatory Guards:
a.
Brocar Products, Inc .
b.
Truebro, Inc.
MATERIALS
Stainless Steel : ASTM A 666, Type 304, with NO.4 finish (satin), in 0.0312-inch (0.8-mm) minimum
nominal thickness, unless otherwise indicated.

B.

Mirror Glass: ASTM C 1036, Type I, Class 1, Quality q2, nominal 6.0 mm thick, with silvering,
electroplated copper coating, and protective organic coating complying with FS DD-M-411.

C.

Galvanized Steel Mounting Devices: ASTM A 153/A 153M, hot-dip galvanized after fabrication.

D.

Fasteners: Screws, bolts, and other devices of same material as accessory unit, tamper and theft resistant
when exposed, and of galvanized steel when concealed.

2.3

A.

FABRICATION
General: One, maximum 1-II2-inch- (38-mm-) diameter, unobtrusive stamped manufacturer logo, as
approved by Architect, is permitted on exposed face of accessories . On interior surface not exposed to
view or back surface of each accessory, provide printed, waterproof label or stamped nameplate
indicating manufacturer's name and product model number.

B.

General: Names or labels are not permitted on exposed faces of accessories. On interior surface not
exposed to view or on back surface of each accessory, provide printed, waterproof label or stamped
nameplate indicating manufacturer's name and product model number.

C.

Surface-Mounted Toilet Accessories : Unless otherwise indicated, fabricate units with tight seams and
joints, and exposed edges rolled. Hatig doors and access panels with continuous stainless-steel hinge.
Provide concealed anchorage where possible .

D.

Recessed Toilet Accessories: Unless otherwise indicated, fabricate units of all-welded construction,
without mitered corners. Hang doors and access panels with full-length, stainless-steel hinge. Provide
anchorage that is fully concealed when unit is closed.
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E.

Mirror-Unit Hangers: Provide mirror-unit mounting system that permits rigid, tamper- and theftresistant installation, as follows:
1.
One-piece, galvanized steel, wall-hanger device with spring-action locking mechanism to hold
mirror unit in position with no exposed screws or bolts.
2.
Heavy-duty wall brackets of galvanized steel, equipped with concealed locking devices requiring
a special tool to remove.

F.

Keys: Provide universal keys for internal access to accessories for servicing and resupplying. Provide
minimum of six keys to Owner's representative.

PART 3 - EXECUTION

3.1

A.

INSTALLATION
Install accessories according to manufacturers' written instructions, using fasteners appropriate to
substrate indicated and recommended by unit manufacturer. Install units level, plumb, and firmly
anchored in locations and at heights indicated.

B.

Secure mirrors to walls in concealed, tamper-resistant manner with special hangers, toggle bolts, or
screws. Set units level, plumb, and square at locations indicated, according to manufacturer's written
instructions for substrate indicated.

C.

Install grab bars to withstand a downward load of at least 250 lbf (1112 N), when tested according to
method in ASTMF 446.

A.

ADJUSTING AND CLEANING
Adjust accessories for unencumbered, smooth operation and verify that mechanisms function properly.
Replace damaged or defective items.

B.

Remove temporary labels and protective coatings.

C.

Clean and polish exposed surfaces according to manufacturer's written recommendations.

3.2

END OF SECTION 10801
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SECTION 08712 - DOOR HARDWARE (SCHEDULED BY DESCRIBING PRODUCTS)
PART 1 - GENERAL
1.1
A.

1.2
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections , apply to this Section.
SUMMARY
This Section includes the following:
1.
Commercial door hardware for the following :
a.
Swinging doors.
b.
Other doors to the extent indicated.
2.
Cylinders for doors specified in other Sections .

B.

Related Sections include the following :
1.
Division 8 Section "Steel Doors and Frames" for astragals provided as part of a fire-rated labeled
assembly and for door silencers provided as part of the frame .
2.
Division 8 Section "Custom Steel Doors and Frames" for astragals provided as part of a fire-rated
labeled assembly and for door silencers provided as part of the frame .
3.
Division 8 Section "Access Doors" for access door hardware, except cylinders.
4.
Divis ion 8 Section "Aluminum Entrances and Storefronts" for entrance door hardware, except
cylinders.

c.

Products furnished, but not installed, under this Section include the following .
purchasing, delivering, and scheduling remain requirements of this Section .
1.
Cylinders for locks on aluminum and glass entrance doors .
2.
Final replacement cores and keys to be installed by Owner.

1.3
A.

Coordinating,

SUBMITTALS
Product Data: Include installation details , material descriptions, dimensions of individual components
and profiles, and finishes.

B.

Samples for Initial Selection : Manufacturer's color charts consisting of units or sections of units
showing the full range of colors, textures, and patterns available for each type of door hardware
indicated.

C.

Samples : For exposed door hardware of each type indicated below, in specified finish, full size. Tag
with full description for coordination with the Door Hardware Schedule . Submit samples before, or
concurrent with , submission of the final Door Hardware Schedule.
1.
Door Hardware: As follows:
a.
Hinges.
b.
Locks and latches .
c.
Exit devices.
d.
Cylinders and keys.
e.
Closers.
f.
Stops and holders.
g.
Protective trim .
h.
Door gasketing.
i.
Thresholds.
j.
As requested by Architect.
2.
Samples will be returned to Contractor. Units that are acceptable and remain undamaged
through submittal, review, and field comparison process may, after final check of operation, be
incorporated into the Work, within limitations of keying requirements.
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D.

Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and
assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware
Schedule with doors, frames, and related work to ensure proper size, thickness, hand, function , and
finish of door hardware.
1.
Format: Comply with scheduling sequence and vertical format in Dill's "Sequence and Format
for the Hardware Schedule."
2.
Organization: Organize the Door Hardware Schedule into door hardware sets indicating
complete designations of every item required for each door or opening.
a.
Organize door hardware sets in same order as in the Door Hardware Schedule at the end
of Part 3.
3.
Content: Include the following information:
a.
Type, style, function , size, label, hand, and finish of each door hardware item.
b.
Manufacturer of each item.
c.
Fastenings and other pertinent information.
d.
Location of each door hardware set, cross-referenced to Drawings, both on floor plans and
in door and frame schedule.
e.
Explanation of abbreviations, symbols, and codes contained in schedule.
f.
Mounting locations for door hardware.
g.
Door and frame sizes and materials.
4.

Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date,
particularly where approval of the Door Hardware Schedule must precede fabrication of other
work that is critical in the Project construction schedule. Include Product Data, Samples, Shop
Drawings of other work affected by door hardware, and other information essential to the
coordinated review of the Door Hardware Schedule.

F.

Keying Schedule: Prepared by or under the supervision of supplier, detailing Owner's final keying
instructions for locks. Include schematic keying diagram and index each key set to unique door
designations.

G.

Maintenance Data: For each type of door hardware to include in maintenance manuals specified in
Division 1.

1.4
A.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who has completed door hardware similar in material,
design, and extent to that indicated for this Project and whose work has resulted in construction with a
record of successful in-service performance.

B.

Supplier Qualifications: Door hardware supplier with warehousing facilities in Project's vicinity and
who is or employs a qualified Architectural Hardware Consultant, available during the course of the
Work to consult with Contractor, Architect, and Owner about door hardware and keying.
1.
Scheduling Responsibility: Preparation of door hardware and keying schedules.

C.

Source Limitations: Obtain each type and variety of door hardware from a single manufacturer, unless
otherwise indicated.

D.

Regulatory Requirements: Comply with provisions of the following:
1.
Where indicated to comply with accessibility requirements, comply with Americans with
Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG),"
ANSI A117.1, FED-STD-795, "Uniform Federal Accessibility Standards," as follows:
a.
Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to grasp
with one hand and does not require tight grasping, tight pinching, or twisting of the wrist.
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b.

c.

2.

E.

1.5
A.

Door Closers: Comply with the following maximum opening-force requirements
indicated:
1)
Interior Hinged Doors: 5 lbf (22.2 N) applied perpendicular to door.
2)
Fire Doors: Minimum opening force allowable by authorities having jurisdiction.
Thresholds: Not more than 1/2 inch (13 mm) high . Bevel raised thresholds with a slope
of not more than 1:2.

NFPA 101: Comply with the following for means of egress doors:
a.
Latches, Locks, and Exit Devices: Not more than 15 lbf (67 N) to release the latch.
Locks shall not require the use of a key, tool, or special knowledge for operation.
b.
Delayed-Egress Locks: Lock releases within 15 seconds after applying a force not more
than 15 lbf (67 N) for not more than 3 seconds.
c.
Door Closers: Not more than 30 lbf (133 N) to set door in motion and not more than 15
lbf (67 N) to open door to minimum required width.
d.
Thresholds: Not more than 1/2 inch (13 mm) high .

Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with NFPA 80 that are
listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for
fire ratings indicated, based on testing according to NFPA 252.
1.
Test Pressure: Test at atmospheric pressure.
DELIVERY, STORAGE, AND HANDLING
Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project
site.

B.

Tag each item or package separately with identification related to the final Door Hardware Schedule,
and include basic installation instructions with each item or package.

C.

Deliver keys to Owner by registered mail or overnight package service.
1.
Mr. Dana Cunningham, Director of Facilities Planning or Mr. Troy Steiner, Architectural Intern,
Facilities Planning.

1.6
A.

1.7
A.

COORDINATION
Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work
specified to be factory prepared for installing door hardware. Check Shop Drawings of other work to
confirm that adequate provisions are made for locating and installing door hardware to comply with
indicated requirements.
MAINTENANCE SERVICE
Maintenance Service: Beginning at Substantial Completion, provide six months' full maintenance by
skilled employees of door hardware Installer. Include quarterly preventive maintenance, repair or
replacement of worn or defective components, lubrication, cleaning, and adjusting as required for proper
door hardware operation . Provide parts and supplies as used in the manufacture and installation of
original products.

PART 2 - PRODUCTS
2.1
A.

SCHEDULED DOOR HARDWARE
General: Provide door hardware for each door to comply with requirements in this Section, door
hardware sets indicated in door and frame schedule, and the Door Hardware Schedule at the end of
Part 3.
1.
Door Hardware Sets: Requirements for quantity, item, design, grade, function , finish, size, and
other distinctive qualities of each type of door hardware are indicated in the Door Hardware

08712 - 3
Lewis Field Stadium

East Side Renovation

2.

2.2
A.

Schedule at the end of Part 3. Products are identified by descriptive titles corresponding to
requirements specified in Part 2.
Sequence of Operation: Provide electrified door hardware function, sequence of operation, and
interface with other building control systems indicated.

HINGES AND PIVOTS , GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include , but are not limited to, the following :

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following :
1.
Hinges:
a.
Hager Companies.
b.
Stanley Commercial Hardware; Div. of The Stanley Works.

C.

Standards: Comply with the following:
1.
Butts and Hinges: BHMA AI56.1.
2.
Template Hinge Dimensions: BRMA AI56.7.

D.

Quantity: Provide the following, unless otherwise indicated:
1.
Three Hinges: For doors with heights 61 to 90 inches (1549 to 2286 mm).

E.

Size: Provide the following , unless otherwise indicated, with hinge widths sized for door thickness and
clearances required:

Maximum Door Size (inches)

Hinge Height
(inches)

Metal Thickness (inches)
Standard
Heavy
Weight
Weight

36 by 84 by 1-3/4
42 by 90 by 1-3/4

4-112
4-112

0.134
0.134

0.180
0.180

F.

Template Requirements: Except for hinges and pivots to be installed entirely (both leaves) into wood
doors and frames, provide only template-produced units.

G.

Hinge Applications: Unless otherwise indicated, provide the following:
1.
Doors with Closers: Antifriction-bearing hinges .
2.
Interior Doors: Standard-weight hinges.

H.

Hinge Base Metal: Unless otherwise indicated, provide the following:
1.
Interior Hinges: Brass, with stainless-steel pin body and brass protruding heads.
2.
Hinges for Fire-Rated Assemblies : Steel, with steel pin .

I.

Hinge Options: Comply with the following where indicated in the Door Hardware Schedule or on
Drawings:
1.
Corners: Square .

1.

Fasteners: Comply with the following :
1.
Screws: Phillips flat-head screws; machine screws (drilled and tapped holes) for metal doors.
Finish screw heads to match surface of hinges.
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2.3

A.

B.

2.4

A.

HINGES
Antifriction-Bearing, Full-Mortise (Butt) Hinges : Standard weight; BHMA Grade 2, with 2 ball
bearings; button tips ; nonrising removable pins ; and base metal as follows:
1.
Base Metal : Cast, forged , or extruded brass or bronze.
Plain-Bearing, Standard-Weight, Full-Mortise (Butt) Hinges : BHMA Grade 3, button tips , nonrising
removable pins , and base metal as follows :
1.
Base Metal: Cast, forged , or extruded brass or bronze.
LOCKS AND LATCHES, GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include , but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following :
1.
Mechanical Locks and Latches:
a.
Sargent Manufacturing Company; Div. of ESSEX Industries, Inc .
b.
Schlage Lock Company; an Ingersoll-Rand Company.

C.

Standards: Comply with the following:
1.
Bored Locks and Latches: BHMA A156.2.
2.
Mortise Locks and Latches: BHMA A156.13.

D.

Mortise Locks: Stamped steel case with steel or brass parts; BHMA Grade 1; Series 1000.

E.

Lock
1.
2.
3.
4.
5.

F.

Lock Functions: Function numbers and descriptions indicated in the Door Hardware Schedule comply
with the following:
1.
Mortise Locks: BHMA A156.13.

G.

Lock Throw: Comply with testing requirements for length of bolts to comply with labeled fire door
requirements, and as follows:
1.
Mortise Locks: Minimum 3/4-inch (l9-mm) latchbolt throw.

H.

Backset: 2-3/4 inches (70 mm), unless otherwise indicated.

A.

EXIT DEVICES, GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include , but are not limited to, the following:

2.5

Trim: Comply with the following:
Lever: Wrought, forged , or cast.
Knob : Wrought, forged, or cast.
Escutcheon (Rose): Wrought, forged, or cast.
Dummy Trim: Match lever lock trim and escutcheons.
Lockset Designs: Provide lockset design designated below or, if sets are provided by another
manufacturer, provide designs that match those designated.

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following :
1.
Corbin Russwin Architectural Hardware; Div. of Yale Security Inc .
2.
NT Monarch Hardware; an Ingersoll-Rand Company .
3.
Sargent Manufacturing Company ; Div. of ESSEX Industries, Inc .
4.
Von Duprin; an Ingersoll-Rand Company.

C.

Standard: BHMA A156.3.
1.
BHMA Grade : Grade 1, unless Grade 2 is indicated.
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D.

Certified Products: Provide exit devices listed in BIDv1A's "Directory of Certified Exit Devices."

E.

Panic Exit Devices: Listed and labeled by a testing and inspecting agency acceptable to authorities
having jurisdiction, for panic protection, based on testing according to UL 305 .

F.

Fire Exit Devices: Complying with NFPA 80 that are listed and labeled by a testing and inspecting
agency acceptable to authorities having jurisdiction, for fire and panic protection, based on testing
according to UL 305 and NFP A 252 .

G.

Outside Trim: Lever with cylinder; material and finish to match locksets, unless otherwise indicated.
1.
Match design for locksets and latchsets, unless otherwise indicated.

2.6
A.

2.7

A.

EXIT DEVICES
Rim Exit Devices: Comply with the following:
1.
Type : Type 1, rim .
2.
Actuating Bar: Push pad .
3.
Material: Bronze.
CYLINDERS AND KEYING
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Cylinders:
a.
ASSA High Security Locks ; Div. of ASSA ABLOY, Inc .

C.

Cylinders: Manufacturer's standard tumbler type, constructed from brass or bronze, stainless steel, or
nickel silver, and complying with the following:
1.
Match existing FHSU, ASSA 6000 Series .

D.

Keying System : Unless otherwise indicated, provi de a factory-registered keying system complying with
the following requirements:
1.
Existing System: Master key or grand master key locks to Owner's existing system.

E.

Keys : Provide nickel-silver keys complying with the following:
Stamping: Permanently inscribe each key with a visual key control number and include the
1.
following notation:
a.
Notation: "FHSU - DO NOT DUPLICATE."
Quantity: In addition to one extra blank key for each lock, provide the following:
2.
a.
Cylinder Change Keys : Three (3).
b.
Master Keys: Six (6).
c.
Grand Master Keys : Two (2) .

2.8

A.

B.

STRIKES
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Wor~ include, but are not limited to, the following :
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Electric Strikes:
a.
Adams Rite Manufacturing Co.
b.
Folger Adam Security Inc .
c.
Hanchett Entry Systems , Inc .
d.
Locknetics Securi ty Engineering; a Harrow Company.
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e.
f.
g.
h.
i.

Precision Hardware, Inc.
Rutherford Controls Inc.; Div. of Fritz Fuss.
Security Door Controls.
Trine Products Company.
Von Duprin, Inc.; an Ingersoll-Rand Company.

c.

Standards: Comply with the following:
1.
Strikes for Bored Locks and Latches: BHMA AI56.2.
2.
Strikes for Mortise Locks and Latches: BHMA A156.13.

D.

Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved
lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as
follows:
1.
Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by
manufacturer.
2.
Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

2.9
A.

CLOSERS, GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Surface-Mounted Closers:
a.
LCN Closers; an Ingersoll-Rand Company.
b.
Norton Door Controls; Div. of Yale Security Inc.
c.
Sargent Manufacturing Company; Div. of ESSEX Industries, Inc.

C.

Standards: Comply with the following:
1.
Closers: BHMA AI56.4.

D.

Surface Closers: BHMA Grade 1, unless Grade 2 is indicated.

E.

Size of Units : Unless otherwise indicated, comply with manufacturer's written recommendations for
size of door closers depending on size of door, exposure to weather, and anticipated frequency of use.
Provide factory-sized closers, adjustable to meet field conditions and requirements for opening force.

2.10
A.

2.11
A.

B.

CLOSERS
Modern-Type-with-Cover Surface Closers: Rack-and-pinion hydraulic type; with adjustable sweep and
latch speeds controlled by key-operated valves; with forged-steel main arm; enclosed in cover indicated;
complying with the following:
1.
Mounting: Hinge side, Parallel arm.
2.
Type: Delayed action closing.
3.
Backcheck: Adjustable, effective between 60 and 85 degrees of door opening.
4.
Cover Material: Aluminum.
5.
Closing Power Adjustment: At least 50 percent more than minimum tested value.
PROTECTIVE TRIM UNITS, GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Metal Protective Trim Units:
a.
Baldwin Hardware Corporation.
b.
NT Quality Hardware; an Ingersoll-Rand Company.
08712 - 7

Lewis Field Stadium

East Side Renovation

c.

Standard: Comply with BHMA AI56.6.

D.

Materials: Fabricate protection plates from the following :
1.
Stainless Steel: 0.050 inch (1.3 mm) thick ; beveled top and 2 sides.

E.

Fasteners: Provide manufacturer's standard exposed fasteners for door trim units consisting of either
machine or self-tapping screws.

F.

Furnish protection plates sized 1-1/2 inches (38 mm) less than door width on push side and 1/2 inch (13
mm) less than door width on pull side, by height specified in schedule.

2.12
A.

2.13
A.

PROTECTIVE TRIM UNITS
Kick Plates: 24 inches (305 mm) high by door width, with allowance for frame stops.
STOPS AND HOLDERS , GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
Glynn-Johnson; an Ingersoll-Rand Company.
2.
Ives: H. B. Ives.
3.
NT Quality Hardware; an Ingersoll-Rand Company.

c.

Standards: Comply with the following :
1.
Stops and Bumpers: BHMA AI56.16.
2.
Door Silencers: BHMA AI56.16.

D.

Stops and Bumpers: BHMA [Grade 1] [Grade 2] [Grade 1, unless Grade 2 is indicated].

E.

Silencers for Metal Door Frames: BHMA Grade 1; neoprene or rubber , minimum diameter 1/2 inch (13
mm) ; fabricated for drilled-in application to frame .

2.14

A.

2.15
A.

STOPS AND HOLDERS
Wall Bumpers: Polished cast brass or aluminum with rubber bumper; 2-1/2-inch (64-mm) diameter,
minimum 3/4-inch (l9-mm) projection from wall , with backplate for concealed fastener installation;
with concave bumper configuration.
DOOR GASKETING, GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following :
1.
Door Gasketing:
a.
Pemko Manufacturing Co., Inc .
b.
Ultra Industries; a Macklanburg-Duncan Company.
2.
Door Bottoms:
a.
Pemko Manufacturing Co., Inc.
b.
Ultra Industries; a Macklanburg-Duncan Company.

C.

Standard: Comply with BHMA AI56.22.

D.

General: Provide continuous weather-strip gasketing on exterior doors and provide smoke, ligh t, or
sound gasketing on interior doors where indicated or scheduled. Provide noncorrosive fasteners for
exterior applications and elsewhere as indicated.
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1.
2.
3.

Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame .
Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
Door Bottoms : Apply to bottom of door, forming seal with threshold when door is closed.

E.

Air Leakage : Not to exceed 0.50 cfm per foot (0.000774 cu. m1s per m) of crack length for gasketing
other than for smoke control, as tested according to ~STM E 283.

F.

Smoke-Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a
testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-eontrol ratings
indicated, based on testing according to UL 1784.
1.
Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors.

G.

Fire-Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing
and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on
testing according to UL lOB or NFPA 252.

H.

Replaceable Seal Strips : Provide only those units where resilient or flexible seal strips are easily
replaceable and readily available from stocks maintained by manufacturer.

I.

Gasketing Materials: Comply with ASTM D 2000 and AAMA 701/702.

2.16
A.

DOOR GASKETING
Adjustable , Housed Perimeter Gasketing : Screw-adjustable gasket material held in place by metal
housing; fastened to frame stop with screws.
1.
Gasket Material: Silicone bulb.
2.
Housing Material: Brass or bronze .

B.

Door Sweeps: Gasket material held in place by flat metal housing or flange ; surface mounted to face of
door with screws.
1.
Gasket Material: Nylon brush .
2.
Housing Material: Bronze .

2.17
A.

THRESHOLDS , GENERAL
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include , but are not limited to, the following:

B.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1.
National Guard Products , Inc.
2.
Pemko Manufacturing Co., Inc.
3.
Reese Enterprises, Inc.

C.

Standard: Comply with BHMA AI56.21.

2.18
A.

B.

THRESHOLDS
Compressing-Top Thresholds: Metal member with compressible vinyl seal on top of threshold that seals
against bottom of door; and base metal of aluminum.
Saddle Thresholds: Type and base metal as follows:
1.
Type: Fluted top and offset.
2.
Base Metal: Aluminum.
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2.19
A.

FABRICATION
Manufacture 's Nameplate: Do not provide manufacturers' products that have manufacturer's name or
trade name isplayed in a visible location (omit removable nameplates) except in conjunction with
required fire-rated labels and as otherwise approved by Architect.
1.
Manufacturer's identification will be permitted on rim of lock cylinders only.

B.

Base Metals: Produce door hardware units of base metal , fabricated by forming method indicated, using
manufacturer's standard metal alloy, composition, temper, and hardness. Furnish metals of a quality
equal to or greater than that of specified door hardware units and BHMA A156.18 for finishes. Do not
furnish manufacturer's standard materials or forming methods if different from specified standard.

c.

Fasteners: Provide door hardware manufactured to comply with published templates generally prepared
for machine, wood, and sheet metal screws . Provide screws according to commercially recognized
industry standards for application intended. Provide Phillips flat-head screws with finished heads to
match surface of door hardware, unless otherwise indicated.
1.
Concealed Fasteners: For door hardware units that are exposed when door is closed, except for
units already specified with concealed fasteners. Do not use through bolts for installation where
bolt head or nut on opposite face is exposed unless it is the only means of securely attaching the
door hardware. Where through bolts are used on hollow door and frame construction, provide
sleeves for each through bolt.
2.
Steel Machine or Wood Screws: For the following fire-rated applications:
a.
Mortise hinges to doors.
b.
Strike plates to frames.
c.
Closers to doors and frames.
3.
Steel Through Bolts: For the following fire-rated applications, unless door blocking is provided:
a.
Surface hinges to doors.
b.
Closers to doors and frames.
c.
Surface-mounted exit devices .
4.
Spacers or Sex Bolts: For through bolting of hollow metal doors.

2.20
A.

FINISHES
Standard: Comply with BHMA AI56.18.

B.

Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

c.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if
they are within one-half of the range of approved Samples. Noticeable variations in the same piece are
not acceptable. Variations in appearance of other components are acceptable if they are within the range
of approved Samples and are assembled or installed to minimize contrast.

D.

BHMA Designations: Comply with base material and finish requirements indicated by the following:
6.
BHMA 612: Satin bronze, clear coated , over bronze base metal.

PART 3 -EXECUTION

3.1

A.

B.

3.2

EXAMINATION
Examine doors and frames, with Installer present, for compliance with requirements for installation
tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions
affecting performance of door hardware.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
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A.

'3.3
A.

Steel Doors and Frames : Comply with DHI AIlS series.
1.
Surface-Applied Door Hardware: Drill and tap doors and frames according to SDI 107.
INSTALLATION
Mounting Heights : Mount door hardware units at heights indicated in following applicable
publications, unless specifically indicated or required to comply with governing regulations:
1.
Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware
for Standard Steel Doors and Frames ."

B.

Install each door hardware item to comply with manufacturer's written instructions. Where cutting and
fitting are required to install door hardware onto or into surfaces that are later to be painted or finished
in another way, coordinate removal, storage, and reinstallation of surface protective trim units with
finishing work specified in Division 9 Sections. Do not install surface-mounted items until finishes
have been completed on substrates involved.
1.
Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates
as necessary for proper installation and operation.
2.
Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners
and anchors according to industry standards.

c.

Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with
requirements specified in Division 7 Section "Joint Sealants."

3.4
A.

B.

3.5

ADJUSTING
Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure
proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended .
Adjust door control devices to compensate for final operation of heating and ventilating equipment and
to comply with referenced accessibility requirements.
1.
Spring Hinges: Adjust to achieve positive latching when door is allowed to close freely from an
open position of 30 degrees.
2d.
Door Closers: Adjust sweep period so that, from an open position of 70 degrees, the door will
take at least 3 seconds to move to a point 3 inches (75 mm) from the latch, measured to the
leading edge of the door.
Six-Month Adjustment: Approximately six months after date of Substantial Completion, Installer shall
perform the following:
1.
Examine and readjust each item of door hardware as necessary to ensure function of doors, door
hardware, and electrified door hardware.
2.
Consult with and instruct Owner's personnel on recommended maintenance procedures.
3.
Replace door hardware items that have deteriorated or failed due to faulty design, materials, or
installation of door hardware units.

A.

CLEANING AND PROTECTION
Clean adjacent surfaces soiled by door hardware installation.

B.

Clean operating items as necessary to restore proper function and finish .

C.

Provide final protection and maintain conditions that ensure door hardware is without damage or
deterioration at time of Substantial Completion.

3.6

A.

DEMONSTRATION
Instruct Owner's maintenance personnel to adjust, operate, and maintain door hardware and door
hardware finishes.
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3.7
A.

DOOR HARDWARE SCHEDULE
Room 120 to 103
1. 1 1/2 pair hinges
2. Strike
3. Exit device
4. Cylinder
5. Closure device
6. Protective trim
7. Gasketing

B.

Room 103 to 103A & 103C
1. 1 1/2 pair hinges
2. Strike
3. Cylinder
5. Wall bumper

C.

Room 103 to 103D
1. 1 1/2 pair hinges
2. Strike
3. LockILatch
4. Cylinder
5. Wall bumper

D.

Room 123 to 103D
1. 1 1/2 pair hinges
2. Strike
3. LockILatch
4. Cylinder
5. Closure device
6. Protective trim
7. Gasketing

E.

Room 120 to 123
1. 1 1/2 pair hinges
2. Strike
3. Exit device
4. Cylinder
5. Closure device
6. Protective trim
7. Gasketing

F.

Room 223 to 201
1. 1 1/2 pair hinges
2. Strike
3. Exit device
4. Cylinder
5. Closure device
6. Protective trim
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7.
8.

Gasketing
Wall bumper

G.

Room 201 to 201B
1. 1 1/2 pair hinges
2. Strike
3. LockILatch
4. Protective trim

H.

Room 223 to 201
1. 1 1/2 pair hinges
2. Strike
3. Exit device
4. Cylinder
5. Closure device
7. Gasketing

END OF SECTION 08712
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SECTION 08800 - GLAZING

.pART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

RELATED DOClThffiNTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

SUMI\1ARY
This Section includes glazing for the following products and applications, including those specified in
other Sections where glazing requirements are specified by reference to this Section:
1.
Windows.
2.
Storefront framing.
Related Sections include the following:
1.
Division 8 Section "Mirrored Glass."
DEFINITIONS
Manufacturer: A firm that produces primary glass or fabricated glass as defined in referenced glazing
publications.

B.

Interspace: Space between lites of an insulating-glass unit that contains dehydrated air or a specified
gas.

C.

Deterioration of Insulating Glass: Failure of the hermetic seal under normal use that is attributed to the
manufacturing process and not to causes other than glass breakage and practices for maintaining and
cleaning insulating glass contrary to manufacturer's written instructions. Evidence of failure is the
obstruction of vision by dust, moisture, or film on interior surfaces of glass.

1.4
A.

B.

PERFORMANCE REQUIREMENTS
General: Provide glazing systems capable of withstanding normal thermal movement and wind and
impact loads (where applicable) without failure, including loss or glass breakage attributable to the
following: defective manufacture, fabrication, and installation; failure of sealants or gaskets to remain
watertight and airtight; deterioration of glazing materials; or other defects in construction.
Glass Design: Glass thicknesses indicated are minimums and are for detailing only. Confirm glass
thicknesses by analyzing Project loads and in-service conditions. Provide glass lites for various size
openings in nominal thicknesses indicated, but not less than thicknesses and in strengths (annealed or
heat treated) required to meet or exceed the following criteria:
1.
Glass Thicknesses: Select minimum glass thicknesses to comply with ASTM E 1300, according
to the following requirements:
a.
Specified Design Wind Loads: 25 psf.
b.
Specified Design Wind Loads: Determine design wind loads applicable to Project from
basic wind speed indicated in miles per hour (meters per second) at 33 feet (10 m) above
grade, according to ASCE 7, "Minimum Design Loads for Buildings and Other
Structures": Section 6.4.2, "Analytic Procedure," based on mean roof heights above grade
indicated on Drawings.
c.
Probability of Breakage for Vertical Glazing: 8 lites per 1000 for lites set vertically or not
more than 15 degrees off vertical and under wind action.
1)
Load Duration: 60 seconds or less.
d.
Maximum Lateral Deflection: For the following types of glass supported on all four
edges, provide thickness required that limits center deflection at design wind pressure to
1/50 times the short side length or 1 inch (25 mm), whichever is less.
1)
For insulating glass.
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e.
f.

2)
For laminated-glass lites.
Minimum Glass Thickness for Exterior Lites: Not less than 6 mm.
Thickness of Tinted and Heat-Absorbing Glass: Provide the same thickness for each tint
color indicated throughout Project.

C.

Thermal Movements: Provide glazing that allows for thermal movements resulting from the following
maximum change (range) in ambient and surface temperatures acting on glass framing members and
glazing components. Base engineering calculation on surface temperatures of materials due to both
solar heat gain and nighttime-sky heat loss.
1.
Temperature Change (Range): 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

D.

Thermal and Optical Performance Properties: Provide glass with performance properties specified based
on manufacturer's published test data, as determined according to procedures indicated below:
1.
For monolithic-glass lites, properties are based on units with lites 6 mm thick.
2.
For laminated-glass lites, properties are based on products of construction indicated.
3.
For insulating-glass units, properties are based on units with lites 6 mm thick and a nominal 1/2inch- (13-mm-) wide interspace.
4.
Center-of-Glass U-Values: NFRC 100 methodology using LBL-35298 WINDOW 4.1 computer
program, expressed as Btu! sq. ft. x h x deg F (W/sq. m x K).
5.
Center-of-Glass Solar Heat Gain Coefficient: NFRC 200 methodology using LBL-35298
WINDOW 4.1 computer program.
6.
Solar Optical Properties : NFRC 300.

1.5
A.

SUBMITTALS
Product Data: For each glass product and glazing material indicated.

B.

Samples: For the following products , in the form of 12-inch- (300-mm-) square Samples for glass and
of 12-inch- (300-mm-) long Samples for sealants. Install sealant Samples between two strips of material
representative in color of the adjoining framing system.

C.

Samples: For the following products, in the form of 12-inch- (300-mm-) square Samples for glass.
1.
Each color of tinted float glass.
2.
Ceramic-coated spandrel glass.
3.
Insulating glass for each designation indicated.
4.
For each color (except black) of exposed glazing sealant indicated.

D.

Glazing Schedule: Use same designations indicated on Drawings for glazed openings in preparing a
schedule listing glass types and thicknesses for each size opening and location.

E.

Product Certificates: Signed by manufacturers of glass and glazing products certifying that products
furnished comply with requirements.

1.6
A.

QUALITY ASSURANCE
Installer Qualifications: An experienced installer who has completed' glazing similar in material,
design, and extent to that indicated for Project and whose work has resulted in construction with a
record of successful in-service perfo~ce.

B.

Source Limitations for Clear Glass: Obtain clear float glass from one primary-glass manufacturer.

C.

Source Limitations for Tinted Glass: Obtain tinted, heat-absorbing, and light-reducing float glass from
one primary-glass manufacturer for each tint color indicated.
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D.

Source Limitations for Insulating Glass: Obtain insulating-glass units from one manufacturer using the
same type of glass and other components for each type of unit indicated.

E.

Source Limitations for Glazing Accessories: Obtain glazing accessories from one source for each
product and installation method indicated.

F.

Glass Product Testing: Obtain glass test results fot product test reports in "Submittals" Article from a
qualified testing agency based on testing glass products.
1.
Glass Testing Agency Qualifications: An independent testing agency with the experience and
capability to conduct the testing indicated, as documented according to ASTM E 548.

G.

Safety Glass: Category II materials complying with testing requirements in 16 CFR 1201 and
ANSI Z97.1.
1.
Subject to compliance with requirements, permanently mark safety glass with certification label
of Safety Glazing Certification Councilor another certification agency acceptable to authorities
having jurisdiction.

H.

Glazing Publications: Comply with published recommendations of glass product manufacturers and
organizations below, unless more stringent requirements are indicated. Refer to these publications for
glazing terms not otherwise defined in this Section or in referenced standards.
1.
GANA Publications: GANA'S "Glazing Manual" and "Laminated Glass Design Guide."
2.
SIGMA Publications: SIGMA TM-3000 , "Vertical Glazing Guidelines," and SIGMA TB-3001,
"Sloped Glazing Guidelines."

I.

Insulating-Glass Certification Program: Permanently marked either on spacers or on at least one
component lite of units with appropriate certification label of the following inspecting and testing
agency:
1.
Insulating Glass Certification Council.
2.
Associated Laboratories, Inc.
3.
National Accreditation and Management Institute.

1.7
A.

B.

1.8
A.

1.9

A.

B.

DELIVERY, STORAGE, AND HANDLING
Protect glazing materials according to manufacturer's written instructions and as needed to prevent
damage to glass and glazing materials from condensation, temperature changes, direct exposure to sun,
or other causes.
For insulating-glass units that will be exposed to substantial altitude changes, comply with insulatingglass manufacturer's written recommendations for venting and sealing to avoid hermetic seal ruptures.
PROJECT CONDITIONS
Environmental Limitations: Do not proceed with glazing when ambient and substrate temperature
conditions are outside limits permitted by glazing material manufacturers and when glazing channel
substrates are wet from rain, frost, condensation, or other causes.
1.
Do not install liquid glazing sealants when ambient and substrate temperature conditions are
outside limits permitted by glazing sealant manufacturer or below 40 deg F (4.4 deg C).
WARRANTY
General Warranty: Special warranties specified in this Article shall not deprive Owner of other rights
Owner may have under other provisions of the Contract Documents and shall be in addition to, and run
concurrent with, other warranties made by Contractor under requirements of the Contract Documents.

Manufacturer's Special Warranty on Insulating Glass: Written warranty, made out to Owner and signed
by insulating-glass manufacturer agreeing to furnish replacements for insulating-glass units that
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deteriorate as defined in "Definitions" Article, f.o.b . the nearest shipping point to Project site, within
specified warranty period indicated below.
1.
Warranty Period: 5 years from date of Substantial Completion.
PART 2 - PRODUCTS
2.1
A.

B.

2.2

PRODUCTS AND MANUFACTURERS
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, the products indicated in schedules at the end of Part 3.
Products: Subject to compliance with requirements, provide one of the products indicated in schedules
at the end of Part 3.

A.

PRIMARY FLOAT GLASS
Float Glass: ASTM C 1036, Type I (transparent glass, flat), Quality q3 (glazing select); class as
indicated in schedules at the end of Part 3.

A.

HEAT-TREATED FLOAT GLASS
Fabrication Process: By horizontal (roller-hearth) process with roll-wave distortion parallel to bottom
edge of glass as installed, unless otherwise indicated.

2.3

B.

Fabrication Process: By vertical (tong-held) or horizontal (roller-hearth) process, at manufacturer's
option, except provide horizontal process where indicated as tongless or free of tong marks.

C.

Heat-Treated Float Glass: ASTM C 1048; Type I (transparent glass, flat); Quality q3 (glazing select);
class, kind, and condition as indicated in schedules at the end of Part 3.

2.4
A.

2.5
A.

CERAMIC-COATED GLASS
Ceramic-Coated Spandrel Glass: ASTM C 1048, Condition B (spandrel glass, one-surface ceramic
coated), Type I (transparent glass , flat) , Quality q3 (glazing select), and complying with other
requirements specified in schedules at the end of Part 3.
1.
Fallout Resistance: Provide spandrel units identical to those passing the fallout-resistance test for
spandrel glass specified in ASTM C 1048.
LAMINATED GLASS
Laminated Glass: Comply with ASTM C 1172 for kinds of laminated glass indicated and other
requirements specified, including those in the Laminated-Glass Schedule at the end of Part 3.

B.

Interlayer: Interlayer material as indicated below, clear or in colors, and of thickness indicated with a
proven record of no tendency to bubble, discolor, or lose physical and mechanical properties after
laminating glass lites and installation.
1.
Interlayer Material: Polyvinyl butyral sheets.

C.

Laminating Process: Fabricate laminated glass to produce glass free of foreign substances and air or
glass pockets as follows:
1.
Laminate lites with polyvinyl butyral interlayer in autoclave with heat plus pressure.

2.6
A.

INSULATING GLASS
Insulating-Glass Units: Preas sembled units consisting of sealed lites of glass separated by a dehydrated
interspace, and complying with ASTM E 774 for Class CBA units and with requirements specified' in
the drawings.
.
1.
Provide Kind HS (heat-strengthened) float glass in place of annealed glass where needed to resist
thermal stresses induced by differential shading of individual glass lites and to comply with glass
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design requirements specified in "Performance Requirements" Article. Provide Kind Ff (fully
tempered) where safety glass is indicated.
B.

Overall Unit Thickness and Thickness of Each Lite: Dimensions indicated in the drawings.

C.

Sealing System: Dual seal, with primary and secondary sealants as follows:
1.
Manufacturer's standard sealants.

D.

Spacer Specifications: Manufacturer's standard spacer material and construction complying with the
following requirements:
1.
Aluminum with bronze color-anodized finish.

2.7
A.

B.

2.8
A.

B.

ELASTOMERIC GLAZING SEALANTS
General: Provide products of type indicated, complying with the following requirements:
1.
Compatibility: Select glazing sealants that are compatible with one another and with other
materials they will contact, including glass products, seals of insulating-glass units, and glazing
channel substrates, under conditions of service and application, as demonstrated by sealant
manufacturer based on testing and field experience.
2.
Suitability: Comply with sealant and glass manufacturers' written instructions for selecting
glazing sealants suitable for applications indicated and for conditions existing at time of
installation.
3.
Colors of Exposed Glazing Sealants: As selected by Architect from manufacturer's full range for
this characteristic.
Elastomeric Glazing Sealant Standard: Comply with ASTM C 920 and other requirements indicated for
each liquid-applied, chemically curing sealant in the Glazing Sealant Schedule at the end of Part 3,
including those referencing ASTM C 920 classifications for type, grade, class, and uses.
1.
Additional Movement Capability: Where additional movement capability is specified in the
Glazing Sealant Schedule, provide products with the capability, when tested for adhesion and
cohesion under maximum cyclic movement per ASTM C 719, to withstand the specified
percentage change in the joint width existing at time of installation and remain in compliance
with other requirements in ASTM C 920 for uses indicated.
GLAZING TAPES
Back-Bedding Mastic Glazing Tape: Preformed, butyl-based elastomeric tape with a solids content of
100 percent; nonstaining and nonmigrating in contact with nonporous surfaces; with or without spacer
rod as recommended in writing by tape and glass manufacturers for application indicated; packaged on
rolls with a release paper backing; and complying with ASTM C 1281 and AAMA 800 for products
indicated below:
1.
AAMA 804.3 tape, where indicated.
2.
AAMA 806.3 tape, for glazing applications in which tape is subject to continuous pressure.
3.
AAMA 807.3 tape, for glazing applications in which tape is not subject to continuous pressure.
Expanded Cellular Glazing Tape: Closed-eell, PVC foam tape; factory coated with adhesive on both
surfaces; packaged on rolls with release liner protecting adhesive; and complying with AAMA 800 for
the following types:
1.
Type 1, for glazing applications in which tape acts as the primary sealant.
2.
Type 2, for glazing applications in which tape is used in combination with a full bead of liquid
sealant.
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2.9

A.

GLAZING GASKETS
Lock-Strip Gaskets: Neoprene extrusions in size and shape indicated, fabricated into frames with
molded comer units and zipper lock strips, complying with ASTM C 542 , black.

B.

Dense Compression Gaskets: Molded or extruded gaskets of material indicated below, complying with
standards referenced with name of elastomer indicated below, and of profile and hardness required to
maintain watertight seal:
1.
Neoprene, ASTM C 864.
2.
EPDM, ASTM C 864.
3.
Silicone, ASTM C 1115.
4.
Thermoplastic polyolefin rubber, ASTM C 1115.
5.
Any material indicated above.

C.

Soft Compression Gaskets: Extruded or molded, closed-cell, integral-skinned gaskets of material
indicated below; complying with ASTM C 509, Type II, black; and of profile and hardness required to
maintain watertight seal:
1.
Neoprene.
2.
EPDM.
3.
Silicone.
4.
Thermoplastic polyolefin rubber.
5.
Any material indicated above.

2.10

A.

MISCELLANEOUS GLAZING MATERIALS
General: Provide products of material, size, and shape complying with referenced glazing standard,
requirements of manufacturers of glass and other glazing materials for application indicated, and with a
proven record of compatibility with surfaces contacted in installation.

B.

Cleaners, Primers, and Sealers: Types recommended by sealant or gasket manufacturer.

C.

Setting Blocks: Elastomeric material (Neoprene, EPDM or Silicone blocks as required for compatibility
with glazing sealants) with a Shore A durometer hardness of85, plus or minus 5.

D.

Spacers: Elastomeric blocks (Neoprene, EPDM or Silicone blocks as required for compatibility with
glazing sealants) or continuous extrusions with a Shore A durometer hardness required by glass
manufacturer to maintain glass lites in place for installation indicated.

E.

Edge Blocks: Elastomeric material of hardness needed to limit glass lateral movement (side walking).

F.

Cylindrical Glazing Sealant Backing: ASTM C 1330, Type 0 (open-cell material), of size and density
to control glazing sealant depth and otherwise produce optimum glazing sealant performance.

2.11

A.

FABRICATION OF GLASS AND OTHER GLAZING PRODUCTS
Fabricate glass and other glazing products in sizes required to glaze openings indicated for Project, with
edge and face clearances, edge and surface conditions, and bite complying with written instructions of
product manufacturer and referenced glazing standard, to comply with system performance
requirements.

B.

Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites in a manner that produces square
edges with slight kerfs at junctions with indoor and outdoor faces .

c.

Grind smooth and polish exposed glass edges.
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PART 3 - EXECUTION
~. l

.

A.

EXAMINATION
Examine framing glazing, with Installer present, for compliance with the following:
1.
Manufacturing and installation tolerances, including those for size, squareness, and offsets at
comers.
2.
Presence and functioning of weep system.
3.
Minimum required face or edge clearances.
4.
Effective sealing between jo ints of glass-framing members.

B.

Proceed with installation only after unsatisfactory conditions have been corrected.

A.

PREPARATION
Clean glazing channels and other framing members receiving glass immediately before glazing.
Remo ve coatings not firmly bonded to substrates.

3.2

3.3
A.

GLAZING, GENERAL
Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other
glazing materials, unless more stringent requirements are indicated, including those in referenced
glazing publications.

B.

Glazing channel dimensions , as indicated on Drawings, provide necessary bite on glass , minimum edge
and face clearances, and adequate sealant thicknesses, with reasonable tolerances. Adjust as required by
Project conditions during installation.

C.

Protect glass edges from damage during handling and installation. Remove damaged glass from Project
site and legally dispose of off Project site . Damaged glass is glass with edge damage or other
imperfections that, when installed, could weaken glass and impair performance and appearance.

D.

Appl y primers to joint surfaces where required for adhesion of sealants, as determined by
preconstruction sealant-substrate testing.

E.

Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications,
unless otherwise required by glass manufacturer. Set blocks in thin course of compatible sealant suitable
for heel bead.

F.

Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites .

G.

Provide spacers for glass lites where the length plus width is larger than 50 inches (1270 mm) as
follows:
1.
Locate spacers directly opposite each other on both inside and outside faces of glass. Install
correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are
used that have demonstrated ability to maintain required face clearances and to comply with
system performance requirements.
2.
Provide lI8-inch (3-mm) minimum bite of spacers on glass and use thickness equal to sealant
width. With glazing tape , use thickness slightly less than final compressed thickness of tape .

H.

Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing
channel, as recommended in writing by glass manufacturer and according to requirements in referenced
glazing publications.

I.

Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics.
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1.

Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on
opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to
movement.

K.

Miter cut wedge-shaped gaskets at comers and install gaskets in a manner recommended by gasket
manufacturer to prevent comers from pulling away; seal comer joints and butt joints with sealant
recommended by gasket manufacturer.

3.4
A.

SEALANT GLAZING (WET)
Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel
and blocking weep systems until sealants cure. Secure spacers or spacers and backings in place and in
position to control depth of installed sealant relative to edge clearance for optimum sealant performance.

B.

Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of
sealant to glass and channel surfaces.

c.

Tool exposed surfaces of sealants to provide a substantial wash away from glass.

3.5
A.

PROTECTION AND CLEANING
Protect exterior glass from damage immediately after installation by attaching crossed streamers to
framing held away from glass. Do not apply markers to glass surface. Remove nonpermanent labels,
and clean surfaces.

B.

Protect glass from contact with contaminating substances resulting from construction operations,
including weld splatter. If, despite such protection, contaminating substances do come into contact with
glass, remove them immediately as recommended by glass manufacturer.

C.

Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent
intervals during construction, but not less than once a month, for build-up of dirt, scum, alkaline
deposits, or stains; remove as recommended by glass manufacturer.

D.

Remove and replace glass that is broken, chipped, cracked, abraded, or damaged in any way, including
natural causes, accidents, and vandalism, during construction period.

E.

Wash glass on both exposed surfaces in each area of Project not more than four days before date
scheduled for inspections that establish date of Substantial Completion. Wash glass as recommended by
glass manufacturer.

3.6
A.

GLAZING SEALANT SCHEDULE
Low-Modulus Nonacid-Curing Silicone Glazing Sealant GS-[ #] : Where glazing sealants of this
designation are indicated, provide products complying with the following:
1.
Products: [provide one of the following] [Available products include the following]:
a.
790; Dow Coming.
b.
864 ; Pecora Corporation.
c.
Omniseal; Sonneborn, Div of ChemRex, Inc.
d.
Spectrem 1; Tremco.
.
2.
Type and Grade: S (single component) and NS (nonsag).
3.
Class: 25.
4.
Additional Movement Capability: 50 percent movement in extension and 50 percent movement
in compression for a total of 100 percent movement.
.
5.
Use Related to Exposure: NT (nontraffic).
6.
Uses Related to Glazing Substrates: M, G, A, and, as applicable to glazing substrates indicated,

O.
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a.

B.

Use 0 Glazing Substrates: Coated glass, color anodic aluminum, aluminum coated with a
high-performance coating, galvanized steel, and wood.

Acid-Curing Silicone Glazing Sealant GS-[#] : Where glazing sealants of this designation are indicated,
provide products complying with the following:
1.
Products: Provide one of the following. Available products include the following:
a.
Chern-Calk 1200 ~ Bostik Inc.
b.
999-A ~ Dow Corning.
c.
863 ~ Pecora Corporation.
d.
Proglaze; Tremco.
2.
Type and Grade: S (single component) and NS (nonsag).
3.
Class: 25.
4.
Use Related to Exposure: NT (nontraffic).
5.
Uses Related to Glazing Substrates: G, A, and, as applicable to glazing substrates indicated, O.
a.

Use 0 Glazing Substrates: Coated glass, color anodic aluminum, and aluminum coated
with a high-performance coating.

END OF SECTION 08800
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SECTION 09260 - GYPSUM BOARD ASSEMBLIES
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3
A.

1.4
A.
1.5
A.

C.

1.6
A.

B.

1.7
A.

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.
SUMMARY
This Section includes the following:
1.
Interior gypsum wallboard.
2.
Exterior gypsum board panels for ceilings and soffits.
3.
Tile backing panels.
4.
Non-load-bearing steel framing.
Related Sections include the following:
1.
Division 6 Section "Rough Carpentry" for wood framing and furring.
2.
Division 9 Section "Ceramic Tile" for cementitious backer units installed as substrates for
ceramic tile.
DEFINITIONS
Gypsum Board Terminology: Refer to ASTM C 11 for definitions of terms for gypsum board assemblies
not defined in this Section or in other referenced standards.
SUBMITTALS
Product Data: For each type of product indicated.
QUALITY ASSURANCE
Fire-Test-Response Characteristics: For gypsum board assemblies with fire-resistance ratings, provide
materials and construction identical to those tested in assembly indicated according to ASTM E 119 by
an independent testing and inspecting agency acceptable to authorities having jurisdiction.
1.
Fire-Resistance-Rated Assemblies: Indicated by design designations from FM's "Approval
Guide, Building Products. "
Gypsum Board Finish Mockups: Before finishing gypsum board assemblies, install mockups of at least
100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects and qualities of materials and
execution.
1.
Install mockups for the following applications:
a.
Surfaces with texture finishes.
2.
Simulate finished lighting conditions for review of mockups.
3.
Approved mockups may become part of the completed Work if undisturbed at time of Substantial
Completion.
DELIVERY, STORAGE, AND HANDLING
Deliver materials in original packages, containers, or bundles bearing brand name and identification of
manufacturer or supplier.
Store materials inside under cover and keep them dry and protected against damage from weather, direct
sunlight, surface contamination, corrosion, construction traffic, and other causes. Stack gypsum panels
flat to prevent sagging.
PROJECT CONDITIONS
Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board manufacturer's
written recommendations, whichever are more stringent.
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PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products [by one] of the following :
1.
Steel Framing and Furring:
a.
Clark Steel Framing Systems.
b.
Consolidated Systems, Inc.
c.
Dale Industries, Inc. - DalelIncor.
d.
National Gypsum Company.
2.
Gypsum Board and Related Products :
a.
G-P Gypsum Corp.
b.
National Gypsum Company.
c.
United States Gypsum Co.
STEEL PARTITION AND SOFFIT FRAMING
Components, General: As follows:
1.
Comply with ASTM C 754 for conditions indicated.
2.
Steel Sheet Components : Complying with ASTM C 645 requirements for metal and with
manufacturer's standard corrosion-resistant zinc coating.

B.

Steel Studs and Runners : ASTM C 645.
1.
Minimum Base Metal Thickness: 20 gauge.
2.
Depth: 3-5/8 inches (92.1 mm).

C.

Deep-Leg Deflection Track: ASTM C 645 top runner with 2-inch- (50.8-mm-) deep flanges.

D.

Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
1.
Minimum Base Metal Thickness: 0.0179 inch (0.45 mm).

E.

Cold-Rolled Channel Bridging: 0.0538-inch (1.37-mm) bare steel thickness, with minimum l/2-inch(l2.7-mm-) wide flange .
1.
Depth: 1-1/2 inches (38.1 mm).
2.
Clip Angle : 1-1/2 by 1-1/2 inch (38.1 by 38.1 mm), 0.068-inch- (1.73-mm-) thick, galvanized
steel.

F.

Hat-Shaped, Rigid Furring Channels: ASTM C 645.
1.
Minimum Base Metal Thickness: 0.0179 inch (0.45 mm).
2.
Depth: 7/8 inch (22.2 mm).

G.

Cold-Rolled Furring Channels: 0.0538-inch (1.37-mm) bare steel thickness, with minimum 1/2-inch(12.7-mm-) wide flange.
1.
Depth: 3/4 inch (19.1 mm).
2.
Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum bare steel
thickness of 0.0312 inch (0.79 rnm) .
3.
Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-mm-)
diameter wire, or double strand ofO.0475-inch- (1.21-mm-) diameter wire.

H.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (31.8 mm), wall
attachment flange of 7/8 inch (22.2 mm), minimum bare metal thickness of 0.0179 inch (0.45 mm),
and depth required to fit insulation thickness indicated.
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1.

2.3

A.

B.

2.4
A.

B.

2.5

Fasteners for Metal Framing : Of type, material, size, corrosion resistance, holding power, and other
properties required to fasten steel members to substrates.
INTERIOR GYPSUM WALLBOARD
Panel Size: Provide in maximum lengths and widths available that will minimize joints in each area
and correspond with support system indicated.
.
Gypsum Wallboard: ASTM C 36.
1.
Type X:
a.
Thickness: 5/8 inch (15.9 rom) .
b.
Long Edges: Tapered.
c.
Location: As indicated.
TILE BACKING PANELS
Panel Size: Provide in maximum lengths and widths available that will minimize joints in each area
and correspond with support system indicated.
Water-Resistant Gypsum Backing Board: ASTM C 630/C 630M.
1.
Core: 5/8 inch (15.9 rom) , Type X.
.
TRIM ACCESSORIES

A.

Interior Trim: ASTM C 1047.
1.
Material: Galvanized steel sheet.
2.
Shapes:
a.
Comerbead: Use at outside comers, unless otherwise indicated.
b.
LC-Bead: J-shaped; exposed long flange receives joint compound; use at exposed panel
edges.
c.
L-Bead: L-shaped; exposed long leg receivesjoint compound; use where required.
d.
U-Bead: J-shaped; exposed short flange does not receive joint compound; use at. exposed
panel edges.

B.

Aluminum Trim: Extruded accessories of profiles and dimensions indicated.
1.
Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
2.
Manufacturers: Subject to compliance with requirements, provide products by [one of] the
following:
a.
Fry Reglet Corp.
b.
Gordon, Inc.
c.
MM Systems Corporation.
3.
Aluminum: Alloy and temper with not less than the strength and durability properties of
ASTM B 221 (ASTM B 221M), alloy 6063-T5.
4.
Finish: Corrosion-resistant primer compatible with joint compound and finish materials
specified. <Insert requirements for Class II anodic finishes and factory-painted, baked-enamel
finishes>.

2.6
A.
B.

JOINT TREATMENT MATERIALS
General: Comply with ASTM C 475.
Joint Tape:
1.
Interior Gypsum Wallboard: Paper.
2.
Tile Backing Panels: As recommended by panel manufacturer.
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PART 2 - PRODUCTS
2.1
A.

B.

2.2
A.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:
Manufacturers: Subject to compliance with requirements, provide products [by one] of the following:
1.
Steel Framing and Furring:
a.
Clark Steel Framing Systems.
b.
Consolidated Systems, Inc.
c.
Dale Industries, Inc. - Dale/Incor.
d.
National Gypsum Company.
2.
Gypsum Board and Related Products:
a.
G-P Gypsum Corp.
b.
National Gypsum Company.
c.
United States Gypsum Co.
STEEL PARTITION AND SOFFIT FRAMING
Components, General: As follows:
1.
Comply with ASTM C 754 for conditions indicated.
2.
Steel Sheet Components: Complying with ASTM C 645 requirements for metal and with
manufacturer's standard corrosion-resistant zinc coating.

B.

Steel Studs and Runners: ASTM C 645.
1.
Minimum Base Metal Thickness: 20 gauge.
2.
Depth: 3-5/8 inches (92.1 mm).

C.

Deep-Leg Deflection Track: ASTM C 645 top runner with 2-inch- (50.8-mm-) deep flanges.

D.

Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated.
1.
Minimum Base Metal Thickness: 0.0179 inch (0.45 mm).

E.

Cold-Rolled Channel Bridging: 0.0538-inch (1.37-mm) bare steel thickness, with minimum 1/2-inch(12.7-mm-) wide flange.
1.
Depth: 1-1/2 inches (38.1 mm).
2.
Clip Angle: 1-1/2 by 1-1/2 inch (38.1 by 38.1 mm), 0.068-inch- (1.73-mm-) thick, galvanized
steel.

F.

Hat-Shaped, Rigid Furring Channels: ASTM C 645.
1.
Minimum Base Metal Thickness: 0.0179 inch (0.45 mm).
2.
Depth: 7/8 inch (22.2 mm).

G.

Cold-Rolled Furring Channels: 0.0538-inch (1.37-mm) bare steel thickness, with minimum 1/2-inch(12.7-mm-) wide flange.
1.
Depth: 3/4 inch (19.1 mm).
2.
Furring Brackets: Adjustable, corrugated-edge type of steel sheet with minimum bare steel
thickness of 0.0312 inch (0.79 mm),
3.
Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- (1.59-mm-)
diameter wire, or double strand ofO.0475-inch- (1.21-mm-) diameter wire.

H.

Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (31.8 mm), wall
attachment flange of 7/8 inch (22.2 mm), minimum bare metal thickness of 0.0179 inch (0.45 mm),
and depth required to fit insulation thickness indicated.
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1.

2.3
A.

B.

2.4

A.

B.

2.5
A.

B.

2.6
A.
B.

Fasteners for Metal Framing: Of type, material, size , corrosion resistance, holding power, and other
properties required to fasten steel members to substrates.
INTERIOR GYPSUM WALLBOARD
Panel Size : Provide in maximum lengths and widths available that will minimize joints in each area
and correspond with support system indicated.
Gypsum Wallboard: ASTM C 36.
1.
Type X :
a.
Thickness: 5/8 inch (15.9 mm) .
b.
Long Edges: Tapered.
c.
Location: As indicated.
TILE BACKING PANELS
Panel Size : Provide in maximum lengths and widths available that will minimize joints in each area
and correspond with support system indicated.
Water-Resistant Gypsum Backing Board: ASTM C 630/C 630M.
1.
Core : 5/8 inch (15 .9 mm) , Type X.
TRIM ACCESSORIES
Interior Trim: ASTM C 1047.
1.
Material: Galvanized steel sheet.
2.
Shapes:
a.
Comerbead: Use at outside comers, unless otherwise indicated.
b.
LC-Bead: J-shaped; exposed long flange receives joint compound; use at exposed panel
edges.
c.
L-Bead: L-shaped; exposed long leg receives joint compound; use where required.
d.
U-Bead: f-shaped; exposed short flange does not receive joint compound; use at. exposed
panel edges.
Aluminum Trim: Extruded accessories of profiles and dimensions indicated.
1.
Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
2.
Manufacturers: Subject to compliance with requirements, provide products by [one of] the
following:
a.
Fry Reglet Corp .
b.
Gordon, Inc .
c.
MM Systems Corporation.
3.
Aluminum: Alloy and temper with not less than the strength and durability properties of
ASTM B 221 (ASTM B 221M) , alloy 6063-T5.
4.
Finish: Corrosion-resistant primer compatible with joint compound and finish materials
specified. <Insert requirements for Class II anodic finishes and factory-painted, baked-enamel
finishes>.
JOINT TREATMENT MATERIALS
General: Comply with ASTM C 475.
Joint Tape:
1.
Interior Gypsum Wallboard: Paper.
2.
Tile Backing Panels: As recommended by panel manufacturer.
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C.

Joint Compound for Interior Gypsum Wallboard: For each coat use formulation that is compatible with
other compounds applied on previous or for successive coats.
1.
Prefilling: At open joints and damaged surface areas, use setting-type taping compound.
2.
Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and trim
flanges, use drying-type, all-purpose compound.
a.
Use setting-type compound for installing paper-faced metal trim accessories.
3.
Fill Coat: For second coat, use drying-type, all-purpose compound.
4.
Finish Coat: For third coat, use drying-type, all-purpose compound.
5.
Skim Coat: For final coat of Level 5 finish, use drying-type, all-purpose compound.

D.

Joint Compound for Tile Backing Panels:
1.
Water-Resistant Gypsum Backing Board:
topping compounds.

2.7

A.

Use setting-type taping and setting-type, sandable

AUXILIARY MATERIALS
General: Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

B.

Laminating Adhesive: Adhesive or joint compound recommended for directly adhering gypsum panels
to continuous substrate.

C.

Steel Drill Screws: ASTM C 1002, unless otherwise indicated.
1.
Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to
0.112 inch (0.84 to 2.84 mm) thick.
2.
For fastening cementitious backer units, use screws of type and size recommended by panel
manufacturer.

D.

Sound Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) produced by
combining thermosetting resins with mineral fibers manufactured from glass , slag wool, or rock wool.
1.
Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly.

2.8

A.

TEXTURE FINISHES
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, the following:

B.

Primer: As recommended by textured finish manufacturer.

D.

Aggregate Finish: Water-based, job-mixed, aggregated, drying-type texture finish for spray application.
1.
Texture: Orange Peel.

PART 3 -EXECUTION

3.1

A.

3.2

A.

EXAMINATION
Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in
anchors, and structural framing, for compliance with requirements and other conditions affecting
performance. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Suspended Ceilings: Coordinate installation of ceiling suspension systems with installation of overhead
structure to ensure that inserts and other provisions for anchorages to building structure have been
installed to receive ceiling hangers at spacing required to support ceilings and that hangers will develop
their full strength.
1.
Furnish concrete inserts and other devises indicated to other trades for installation in advance of
time needed for coordination and construction.
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3.3
A.

INSTALLING STEEL FRAMING, GENERAL
Installation Standards: ASTM C 754, and ASTM C 840 requirements that apply to framing installation.

B.

Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to
support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar
construction. Comply with details indicated and with gypsum board manufacturer's written
recommendations or, if none available, with United States Gypsum's "Gypsum Construction Handbook."

C.

Isolate steel framing from building structure at locations indicated to prevent transfer of loading
imposed by structural movement.
1.
2.

D.

3.4
A.

Isolate ceiling assemblies where they abut or are penetrated by building structure.
Isolate partition framing and wall furring where it abuts structure, except at floor. Install sliptype joints at head of assemblies that avoid axial loading of assembly and laterally support
assembly.

Do not bridge building control and expansion joints with steel framing or furring members. Frame both
sides of joints independently.
INSTALLING STEEL PARTITION AND SOFFIT FRAMING
Install tracks (runners) at floors, ceilings, and structural walls and columns where gypsum board
assemblies abut other construction.
1.
Where studs are installed directly against exterior walls, install asphalt-felt isolation strip
between studs and wall.

B.

Installation Tolerance: Install each steel framing and furring member so fastening surfaces vary not
more than 1/8 inch (3 mm) from the plane formed by the faces of adjacent framing.

C.

Extend partition framing full height to structural supports or substrates above suspended ceilings, except
where partitions are indicated to terminate at suspended ceilings. Continue framing over frames for
doors and openings and frame around ducts penetrating partitions above ceiling to provide support for
gypsum board.
1.
Cut studs 1/2 inch (13 mm) short of full height to provide perimeter relief.
2.
For fire-resistance-rated and STC-rated partitions that extend to the underside of floor/roof slabs
and decks or other continuous solid-structure surfaces to obtain ratings, install framing around
structural and other members extending below floor/roof slabs and decks, as needed to support
gypsum board closures and to make partitions continuous from floor to underside of solid
structure.

D.

Install steel studs and furring at the following spacings:
1.
Single-Layer Construction: 16 inches (406 mm) o.c., unless otherwise indicated.
2.
Cementitious Backer Units: 16 inches (406 mm) o.c., unless otherwise indicated.

E.

Install steel studs so flanges point in the same direction and leading edge or end of each panel can be
attached to open (unsupported) edges of stud flanges first.

F.

Frame door openings to comply with GA-600 and with gypsum board manufacturer's applicable written
recommendations, unless otherwise indicated. Screw vertical studs at jambs to jamb anchor clips on
door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
1.
Install two studs at each jamb, unless otherwise indicated.
2.
Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch (13-mm)
clearance from jamb stud to allow for installation of control joint.
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3.

G.

3.5
A.

Extend jamb studs thr ough suspended ceilings and attach to underside of floor or roof structure
above.

Frame openings other than door openings the same as required for door openings, unless otherwise
indicated. Install framing below sills of openings to match framing required above door heads.
APPLYING AND FINISlllNG PANELS, GENERAL
Gypsum Board Application and Finishing Standards: ASTM C 840 and GA-216.

B.

Install sound attenuation blankets before installing gypsum panels, unless blankets are readily installed
after panels have been installed on one side.

C.

Install gypsum panels with face side out. Butt panels together for a light contact at edges and ends with
not more than 1/16 inch (1.5 mm) of open space between panels. Do not force into place.

D.

Locate edge and end joints over supports, except in ceiling applications where intermediate supports or
gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut
edges or ends. Stagger vertical joints on opposite sides of partitions. Do not make joints other than
control joints at comers of framed openings.

E.

Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open
(unsupported) edges of stud flanges first.

F.

Attach gypsum panels to framing provided at openings and cutouts.

G.

Do not attach gypsum panels across the flat grain of wide-dimension lumber, including floor joists and
headers. Float gypsum panels over these members using resilient channels, or provide control joints to
counteract wood shrinkage.

H.

Form control and expansion joints with space between edges of adjoining gypsum panels.

1.

Cover both faces of steel stud partition framing with gypsum panels in concealed spaces (above ceilings,
etc.), except in chases braced internally.
1.
Unless concealed application is indicated or required for sound, fire, air, or smoke ratings,
coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.
2.
Fit gypsum panels around ducts, pipes, and conduits.
3.
Where partitions intersect open concrete coffers, concrete joists, and other structural members
projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed
by coffers, joists, and other structural members; allow 1/4- to 3/8-inch- (6.4- to 9.5-mm-) wide
joints to install sealant.

1.

Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except floors.
Provide 1/4- to 112-inch- (6.4- to 12.7-mm-) wide spaces at these locations, and trim edges with U-bead
edge trim where edges of gypsum panels are exposed. Seal joints between edges and abutting structural
surfaces with acoustical sealant.

K.

STC-Rated Assemblies: Seal construction at perimeters, behind control and expansion joints, and at
openings and penetrations with a continuous bead of acoustical sealant. Install acoustical sealant at both
faces of partitions at perimeters and through penetrations.
Comply with ASTM C 919 and
manufacturer's written recommendations for locating edge trim and closing off sound-flanking paths
around or through gypsum board assemblies, including sealing partitions above acoustical ceilings.
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L.

Space fasteners in gypsum panels according to referenced gypsum board app lication and finishing
standard and manufacturer's written recommendations.
1.
Space screws a maximum of 12 inches (304 .8 mm) o.c. for vertical applications.

M.

Space fasteners in panels that are tile substrates a maximum of8 inches (203.2 mm) O.c.

3.6

A.

PANEL APPLICATION METHODS
Single-Layer Application:
On ceilings, apply gypsum panels before wall/partition board application to the greatest extent
1.
possible and at right angles to framing, unless otherwise indicated.
On partitions/walls, appl y gypsum panels vertically (parallel to framing) , unless otherwise
2.
indicated or required by fire-resistance-rated assembly, and minimize end joints.
a.
Stagger abutting end joints not less than one framing member in alternate courses of
board.
b.
At stairwells and othe r high walls, install panels horizontally, unless otherwise indicated
or required by fire-resistance-rated assembly.

B.

Single-Layer Fastening Methods: Apply gypsum panels to supports with steel drill screws.

C.

Laminating to Substrate: Where gypsum panels are indicated as directly adhered to a substrate (other
than studs, joists, furring members, or base layer of gypsum board), comply with gypsum board
manufacturer's written recommendations and temporarily brace or fasten gypsum panels until fastening
adhesive has set.

D.

Tile Backing Panels:
1.
Water-Resistant Gypsum Backing Board: Install at showers, tubs , and where indicated. Install
with 1/4-inch (6.4-mm) gap where panels abut other construction or penetrations.
2.
Areas Not Subject to Wetting: Install standard gypsum wallboard panels to produce a flat surface
except at showers, tubs , and other locations indicated to receive water-resistant panels.
3.
Where tile backing panels abut other types of panels in the same plane, shim surfaces to produce
a uniform plane across panel surfaces.

3.7

A.

3.8

A.

INSTALLING TRIM ACCESSORIES
General: For trim with back flanges intended for fasteners, attach to framing with same fasteners used
for panels. Otherwise, attach trim according to manufacturer's written instructions.
FINISlllNG GYPSUM BOARD ASSEMBLIES
General: Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener
heads, surface defects , and elsewhere as required to prepare gypsum board surfaces for decoration.
Promptly remove residual joint compound from adjacent surfaces.

B.

Prefill open joints, rounded or beveled edges , and damaged surface areas.

C.

Apply joint tape over gypsum board joints, except those with trim having flanges not intended for tape .

D.

Gypsum Board Finish Levels: Finish panels to levels indicated below, according to ASTM C 840, for
locations indicated:
1.
Levell : Embed tape at joints in ceiling plenum areas, concealed areas, and where indicated.
2.
Level 2: Embed tape and apply separate first coat of joint compound to tape, fasteners, and trim
flanges where panels are substrate for tile and where indicated.
3.
Level 3: Embed tape and apply separate first and fill coats of joint compound to tape , fasteners,
and trim flanges.
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4.

5.

3.10

Level 4: Embed tape and apply separate first, fill , and finish coats of joint compound to tape ,
fasteners, and trim flanges at panel surfaces that will be exposed to view , unless otherwise
indicated.
Level 5: Embed tape and apply separate first, fill , and finish coats of joint compound to tape ,
fasteners, and trim flanges, and apply skim coat ofjoint compound over entire surface.

APPLYING TEXTURE FINISHES

A.

Surface Preparation and Primer: Prepare and apply primer to gypsum panels and other surfaces
receiving texture finishes. Apply primer to surfaces that are clean, dry, and smooth.

B.

Texture Finish Application: Mix and apply finish using powered spray equipment, to produce a uniform
texture matching approved mockup and free of starved spots or other evidence of thin application or of
application patterns.

C.

Prevent texture finishes from coming into contact with surfaces not indicated to receive texture finish by
covering them with masking agents, polyethylene film , or other means. If, despite these precautions,
texture finishes contact these surfaces, immediately remove droppings and overspray to prevent damage
according to texture finish manufacturer's written recommendations.

END OF SECTION 09260
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SECTION 09310 - CERAMIC TILE
PART 1 - GENERAL
1.1
A.

1.2
A.

B.

1.3

SUMMARY
This Section includes the following:
1.
Ceramic mosaic tile.
2.
Paver tile.
3.
Glazed wall tile.
Related Sections include the following:
1.
Division 7 Section "Joint Sealants" for sealing of expansion, contraction, control, and isolation
joints in tile surfaces.
2.
Division 9 Section "Gypsum Board Assemblies" for cementitious backer units installed in
gypsum wallboard assemblies.

A.

DEFINITIONS
Module Size: Actual tile size (minor facial dimension as measured per ASTM C 499) plus joint width
indicated.

B.

Facial Dimension: Actual tile size (minor facial dimension as measured per ASTM C 499).

C.

Facial Dimension: Nominal tile size as defined in ANSI Al37.1.

1.4
A.

B.

1.5
A.

1.6

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplemental)' Conditions and
Division 1 Specification Sections, apply to this Section.

PERFORMANCE REQUIREMENTS
Static Coefficient of Friction: For tile installed on walkway surfaces, provide products with the
following values as determined by testing identical products per ASTM C 1028:
1.
Level Surfaces: Minimum 0.6.
Load-Bearing Performance: For ceramic tile installed on walkway surfaces, provide installations rated
for the following load-bearing performance level based on testing assemblies according to ASTM C 627
that are representative of those indicated for this Project:
1.
Moderate: Passes cycles 1 through 10.
SUBMIITALS
Product Data: For each type of tile, mortar, grout, and other products specified.

B.

Tile Samples for Initial Selection: Manufacturer's color charts consisting of actual tiles or sections of
tiles showing the full range of colors, textures, and patterns available for each type and composition of
tile indicated. Include Samples of accessories involving color selection.

C.

Grout Samples for Initial Selection: Manufacturer's color charts consisting of actual sections of grout
showing the full range of colors available for each type of grout indicated.

D.

Qualification Data: For firms and persons specified in the "Quality Assurance" Article to demonstrate
their capabilities and experience. Include lists of completed projects with project names and addresses,
names of architects and owners, and other information specified.
QUALITY ASSURANCE
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A.

Installer Qualifications: Engage an experienced installer who has completed tile installations similar in
material, design, and extent to that indicated for this Project and with a record of successful in-service
performance.

B.

Source Limitations for Tile: Obtain each color, grade, finish, type, composition, and vari ety of tile from
one source with resources to provide products from the same production run for each contiguous area of
consistent quality in appearance and physical properties without delaying the Work.

C.

Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform quality for each
mortar, adhesive, and grout component from a single manufacturer and each aggregate from one source
or producer.

A.

DELIVERY, STORAGE, AND HANDLING
Deliver and store packaged materials in original containers with seals unbroken and labels intact until
time of use . Comply with requirement of ANSI A137.1 for labeling sealed tile packages.

B.

Prevent damage or contamination to materials by water, freezing, foreign matter, and other causes .

C.

Handle tile with temporary protective coating on exposed surfaces to prevent coated surfaces from
contacting backs or edges of other units. If coating does contact bonding surfaces of tile , remove coating
from bonding surfaces before setting tile.

1.7

1.8
A.

1.9
A.

PROJECT CONDITIONS
Environmental Limitations: Do not install tile until construction in spaces is completed and ambient
temperature and humidity conditions are being maintained to comply with referenced standards and
manufacturer's written instructions.
EXTRA MATERIALS
Deliver extra materials to Owner. Furnish extra materials described below that match products
installed, are packaged with protective covering for storage, and are identified with labels describing
contents.
1.
Tile and Trim Units: Furnish quantity of full-size units equal to 3 percent of amount installed,
for each type, composition, color, pattern, and size indicated.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, those indicated in the ceramic tile installation schedules at the
end of this Section.

B.

Products: Subject to compliance with requirements, provide products indicated in the ceramic tile
installation schedules at the end of this Section.

C.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

D.

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
I.
Tile Products:
a.
American Olean Tile Company.
Dal-Tile Corporation.
b.
c.
United States Ceramic Tile Company.
2.

Tile-Setting and -Grouting Materials:
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a.
b.

7.2
A.

American Olean Tile Company.
Dal-Tile Corporation.

PRODUCTS, GENERAL
ANSI Ceramic Tile Standard: Provide tile that complies with ANSI Al37.1, "Specifications for
Ceramic Tile ," for types, compositions, and other characteristics indicated.
1.
Provide tile complying with Standard Grade requirements, unless otherwise indicated.
2.
For facial dimensions of tile, comply with requirements relating to tile sizes specified in Part 1
"Definitions" Article.

B.

ANSI Standards for Tile Installation Materials: Provide materials complying with ANSI standards
referenced in "Setting Materials" and "Grouting Materials" articles.

c.

Colors , Textures, and Patterns: Where manufacturer's standard products are indicated for tile, grout,
and other products requiring selection of colors, surface textures, patterns, and other appearance
characteristics, provide specific products or materials complying with the following requirements:
1.
Provide Architect's selections from manufacturer's full range of colors, textures, and patterns for
products of type indicated.
2.
Provide tile trim and accessories that match color and finish of adjoining flat tile.

D.

Factory Blending: For tile exhibiting color variations within the ranges selected during Sample
submittals, blend tile in the factory and package so tile units taken from one package show the same
range in colors as those taken from other packages and match approved Samples.
TILE PRODUCTS

2.3

A.

Glazed Paver Tile : Provide flat tile complying with the following requirements:
1.
Composition: Porcelain.
2.
Composition: Impervious natural clay.
3.
Composition: Semivitreous natural clay.
4.
Composition: Vitreous natural clay.
5.
Facial Dimensions: 7-7/8 by 7-7/8 inches (200 by 200 mm) .
6.
Thickness: 1/4 inch (6.35 mm).
7.
Face : Plain with square or cushion edges.
8.
Texture: Slip resistant finish.

B.

Glazed Wall Tile : Provide flat tile complying with the following requirements:
1.
Module Size: 4-1/4 by 4-1/4 inches (108 by 108 mm).
2.
Thickness: 5/16 inch (8 mm).
3.
Face : Plain with cushion edges.

C.

Trim Units: Provide tile trim units to match characteristics of adjoining flat tile and to comply with the
following requirements:
1.
Size: As indicated, coordinated with sizes and coursing of adjoining flat tile where applicable.
2.
Shapes : As follows, selected from manufacturer's standard shapes :
a.
Base for Thin-Set Mortar Installations: Straight.
b.
External Comers for Portland Cement Mortar Installations: Bullnose shape with a radius
of at least 3/4 inch (19 mm), unless otherwise indicated.
c.
External Comers for Thin-Set Mortar Installations: Surface bullnose.
d.
Internal Comers: Field-butted square comers, except with coved base and cap angle
pieces designed to member with stretcher shapes .
e.
Tapered Transition Tile: Shape designed to effect transition between thickness of tile
floor and adjoining floor finishes of different thickness, tapered to provide a reduction in
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thickness from 1/2 to 1/4 inch (12.7 to 6.35 mm) across nominal 4-inch (100-mm)
dimension.
2.4
A.

2.5
A.

B.

2.6

A.

2.7
A.

WATERPROOFING FOR THIN-SET TILE INSTALLATraNS
General: Provide products that comply with ANSI A118.10 and the descriptions in this Article.
SETTING MATERIALS
Dry-Set Portland Cement Mortar: ANSI A118.I.
1.
For wall applications, provide nonsagging, latex-portland cement mortar complying with
ANSI AIl8.4 for mortar of this type defined in Section F-2.I.2.
Latex-Portland Cement Mortar: ANSI AI18.4, composed as follows:
1.
Prepackaged Dry-Mortar Mix: Factory-prepared mixture of portland cement; dry, redispersible,
ethylene vinyl acetate additive; and other ingredients to which only water needs to be added at
Project site.
a.
For wall applications, provide nonsagging, latex-portland cement mortar complying with
ANSI A118.4 for mortar of this type defined in Section F-2.I.2.
2.
Mixture of Dry-Mortar Mix and Latex Additive: Mixture of prepackaged dry-mortar mix and
liquid-latex additive complying with the following requirements:
a.
Latex Additive: Styrene butadiene rubber.
b.
Latex Additive: Acrylic resin.
c.
For wall applications, provide nonsagging, latex-portland cement mortar complying with
ANSI Al 18.4 for mortar of this type defined in Section F-2.1.2.
GROUTING
Latex-Portland Cement Grout: ANSI A118.6 for materials described in Section H-2.4, composed as
follows:
1.
Factory-Prepared, Dry-Grout Mixture: Factory-prepared mixture of portland cement; dry,
redispersible, ethylene vinyl acetate additive; and other ingredients to produce the following:
a.
Unsanded grout mixture for joints 1/8 inch (3.2 mm) and narrower.
b.
Sanded grout mixture for joints 1/8 inch (3.2 mm) and wider.
2.
Mixture of Dry-Grout Mix and Latex Additive: Mixture of factory-prepared, dry-grout mix and
latex additive complying with the following requirements:
a.
Unsanded Dry-Grout Mix: Dry-set grout complying with ANSI A118.6 for materials
described in Section H-2.3, for joints 1/8 inch (3.2 mm) and narrower.
b.
Sanded Dry-Grout Mix:
Commercial portland cement grout complying with
ANSI AIl8.6 for materials described in Section H-2.1, for joints 1/8 inch (3.2 mm) and
wider.
c.
Latex Additive: Styrene butadiene rubber.
d.
Latex Additive: Acrylic resin.
ELASTOMERIC SEALANTS
General: Provide manufacturer's standard chemically curing, elastomeric sealants of base polymer and
characteristics indicated that comply with applicable requirements of Division 7 Section "Joint
Sealants."

B.

Colors: Provide colors of exposed sealants to match colors of grout in tile adjoining sealed joints, unless
otherwise indicated.

C.

One-Part, Mildew-Resistant Silicone Sealant: ASTM C 920; Type S; Grade NS; Class 25; Uses NT, 6,
A, and, as applicable to nonporous joint substrates indicated, 0; formulated with fungicide, intended for
sealing interior ceramic tile joints and other nonporous substrates that are subject to in-service exposures
of high humidity and temperature extremes.
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D.

Available Products: Subject to compliance with requirements, products which may be incorporated into
the Work include, but are not limited to, the following :

E.

Products: Subject to compliance with requirements, provide one of the following:
1.
One-Part, Mildew-Resistant Silicone Sealants:
a.
Dow Coming 786; Dow Coming Corporation.
b
Pecora 898 Sanitary Silicone Sealant; Pecora Corp.

A.

MISCELLANEOUS MATERIALS
Tile Cleaner: A neutral cleaner capable of removing soil and residue without harming tile and grout
surfaces, specifically appr~ved for materials and installations indicated by tile and grout manufacturers.

A.

MIXING MORTARS AND GROUT
Mix mortars and grouts to comply with referenced standards and mortar and grout manufacturers'
written instructions.

B.

Add materials, water, and additives in accurate proportions.

c.

Obtain and use type of mixing equipment, mixer speeds , mixing containers, mixing time , and other
procedures to produce mortars and grouts of uniform quality with optimum performance characteristics
for installations indicated.

2.8

2.9

PART 3 -EXECUTION
3.1

A.

B.

3.2
A.

EXAMINATION
Examine substrates, areas, and conditions where tile will be installed, with Installer present, for
compliance with requirements for installation tolerances and other conditions affecting performance of
installed tile .
1.
Verify that substrates for setting tile are finn; dry; clean; free from oil, waxy films , and curing
compounds; and within flatness tolerances required by referenced ANSI AI08 series of tile
installation standards for installations indicated.
2.
Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units of
work, and similar items located in or behind tile has been completed before installing tile.
3.
Verify that joints and cracks in tile substrates are coordinated with tile joint locations; if not
coordinated, adjust latter in consultation with Architect.
Do not proceed with installation until unsatisfactory conditions have been corrected.
PREPARATION
Remove coatings, including curing compounds, and other substances that contain soap, wax, oil, or
silicone and are incompatible with tile-setting materials by using a terrazzo or concrete grinder, a drum
sander, or a polishing machine equipped with a heavy-duty wire brush.

B.

Provide concrete substrates for tile floors installed with dry-set or latex-portland cement mortars that
comply with flatness tolerances specified in referenced ANSI AI08 series of tile installation standards
for installations indicated.
1.
Use trowelable leveling and patching compounds per tile-setting material manufacturer's written
instructions to fill cracks, holes , and depressions.
2.
Remove protrusions, bumps, and ridges by sanding or grinding.

C.

Blending: For tile exhibiting color variations within the ranges selected during Sample submittals,
verify that tile has been blended in the factory and packaged so tile units taken from one package show
the same range in colors as those taken from other packages and match approved Samples. If not
factory blended, either return to manufacturer or blend tiles at Project site before installing.
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D.

Field-Applied Temporary Protective Coating: Where indicated under tile type or needed to prevent
adhesion or staining of exposed tile surfaces by grout, protect exposed surfaces of tile against adherence
of mortar and grout by precoating them with a continuous film of temporary protective coating indicated
below, taking care not to coat unexposed tile surfaces:
1.
Petroleum paraffin wax, applied hot.
2.
Grout release.
3.
Petroleum paraffin wax or grout release.
INSTALLATION, GENERAL

3.3
A.

ANSI Tile Installation Standards: Comply with parts of ANSI AI08 series of tile installation standards
in "Specifications for Installation of Ceramic Tile" that apply to types of setting and grouting materials
and to methods indicated in ceramic tile installation schedules.

B.

TCA Installation Guidelines: TCAls "Handbook for Ceramic Tile Installation." Comply with TCA
installation methods indicated in ceramic tile installation schedules.

C.

Extend tile work into recesses and under or behind equipment and fixtures to form a complete covering
without interruptions, unless otherwise indicated. Terminate work neatly at obstructions, edges, and
corners without disrupting pattern or joint alignments.

D.

Accurately form intersections and returns. Perform cutting and drilling of tile without marring visible
surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in items for straight aligned
joints. Fit tile closely to electrical outlets , piping, fixtures , and other penetrations so plates, collars, or
covers overlap tile .

E.

Jointing Pattern: Lay tile in grid pattern, unless otherwise indicated. Align joints when adjoining tiles
on floor, base, walls, and trim are the same size. Layout tile work and center tile fields in both
directions in each space or on each wall area. Adjust to minimize tile cutting. Provide uniform joint
widths, unless otherwise indicated.
For tile mounted in sheets, make joints between tile sheets the same width as joints within tile
1.
sheets so joints between sheets are not apparent in finished work.

F.

Layout tile wainscots to next full tile beyond dimensions indicated.

G.

Grout tile to comply with the requirements of the following tile installation standards:
For ceramic tile grouts (sand-portland cement, dry-set, commercial portland cement, and latex1.
portland cement grouts), comply with ANSI A108.l0.

3.4

A.

FLOOR Tll..E INSTALLATION
General: Install tile to comply with requirements in the Ceramic Tile Floor Installation Schedule,
including those referencing TCA installation methods and ANSI A108 series of tile installation
standards.

B.

Joint Widths: Install tile on floors with the following joint widths:
1.
Paver Tile : 1/4 inch (6.35 mm) ..

C.

Back Buttering: For installations indicated, obtain 100 percent mortar coverage by complying with
applicable special requirements for back buttering of tile in referenced ANSI A108 series of tile
installation standards:
.
1.
Tile floors in wet areas, including showers, tub enclosures, laundries, and swimming pools.
2.
Tile floors installed with chemical-resistant mortars and grouts.
3.
Tile floors composed of tiles 8 by 8 inches (203 by 203 mm) or larger.
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4.

D.

3.5
A.

Tile floors composed of rib-backed tiles.

Metal Edge Strips: Install at locations indicated or where exposed edge of tile flooring meets carpet,
wood, or other flooring that finishes flush with top of tile .
WALL TILE INSTALLATION
Install types of tile designated for wall installations" to comply with requirements in the Ceramic Tile
Wall Installation Schedule, includi ng those referencing TCA installation methods and ANSI setting-bed
standards.

B.

Install metal lath and scratch coat to walls to comply with ANSI A108.1A, Section 4.1.

c.

Joint Widths: Install tile on walls with the following joint widths:
1.
Wall Tile: 1/16 inch (1.6 mm).

D.

Back Buttering: For installations indicated, obtain 100 percent mortar coverage by complying with
applicable special requirements for back buttering of tile in referenced ANSI A108 series of tile
installation standards:
1.
Tile wall installations in wet areas, including showers, tub enclosures, laundries, and swimming
pools.
2.
Tile installed with chemical-resistant mortars and grouts.

3.6
A.

CLEANING AND PROTECTING
Cleaning: On completion of placement and grouting, clean all ceramic tile surfaces so they are free of
foreign matter.
1.
Remove latex-portland cement grout residue from tile as soon as possible.
2.
Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout
manufacturer's written instructions, but no sooner than 10 days after installation. Protect metal
surfaces, cast iron, and vitreous plumbing fixtures from effects of acid cleaning. Flush surface
with clean water before and after cleaning.

B.

Finished Tile Work: Leave finished installation clean and free of cracked, chipped, broken, unbonded,
and otherwise defective tile work.

c.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and Installer,
that ensure tile is without damage or deterioration at the time of Substantial Completion.
1.
When recommended by tile manufacturer, apply a protective coat of neutral protective cleaner to
completed tile walls and floors. Protect installed tile work with kraft paper or other heavy
covering during construction period to prevent staining, damage, and wear.
2.
Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is completed.

D.

Before final inspection, remove protective coverings and rinse neutral cleaner from tile surfaces.

END OF SECTION 09310
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SECTION 09511 - ACOUSTICAL PANEL
PART 1 - GENERAL
1.1
A.

1.2

RELATED DOCillAENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section includes ceilings consisting of acoustical panels and exposed suspension systems.

A.

SUBMfITALS
Product Data: For each type of product specified.

1.3

B.

Samples for Initial Selection: Manufacturer's color charts consisting of actual acoustical panels or
sections of acoustical panels, suspension systems, and moldings showing the full range of colors,
textures, and patterns available for each type of ceiling assembly indicated.

C.

Product Test Reports: Indicate compliance of acoustical panel ceilings and components with
requirements based on comprehensive testing of current products.

D.

ResearchJEvaluation Reports: Evidence of acoustical panel ceiling's and components' compliance with
building code in effect for Project, from a model code organization acceptable to authorities having
jurisdiction.

1.4
A.

QUALITY ASSURANCE
Installer Qualifications: Engage an experienced installer who has completed acoustical panel ceilings
similar in material, design, and extent to that indicated for this Project and with a record of successful
in-service performance.

B.

Source Limitations for Ceiling Units: Obtain each acoustical ceiling panel from one source with
resources to provide products of consistent quality in appearance and physical properties without
delaying the Work.

C.

Source Limitations for Suspension System: Obtain each suspension system from one source with
resources to provide products of consistent quality in appearance and physical properties without
delaying the Work.
1.
Obtain both acoustical ceiling panels and suspension system from the same manufacturer.

D.

Fire-Test-Response Characteristics: Provide acoustical panel ceilings that comply with the following
requirements:
1.
Fire-response tests were performed by UL, ITSlWarnock Hersey, or another independent testing
and inspecting agency that is acceptable to authorities having jurisdiction and that performs
testing and follow-up services.
2.
Surface-burning characteristics of acoustical panels comply with ASTM E 1264 for Class A
materials as determined by testing identical products per ASTM E 84.
3.
Fire-resistance-rated assemblies, which are indicated by design designations from UL's "Fire
Resistance Directory," from ITSlWarnock Hersey's "Directory of Listed Products," or from the
listings of another testing and inspecting agency, are identical in materials and construction to
those tested per ASTM E 119.
4.
Products are identified with appropriate markings of applicable testing and inspecting agency.

1.5

DELIVERY, STORAGE, AND HANDLING
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A.

Deliver acoustical panels and suspension system components to Project site in original, unopened
packages and store them in a fully enclosed space where they will be protected against damage from
moisture, direct sunlight, surface contamination, and other causes.

B.

Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture
content.

C.

Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

1.6
A.

1.7
A.

1.8
A.

PROJECT CONDITIONS
Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and
weatherproof, wet-work in spaces is complete and dry, work above ceilings is complete, and ambient
temperature and humidity conditions are maintained at the levels indicated for Project when occup ied
for its intended use.
COORDINATION
Coordinate layout and installation of acoustical panels and suspension system with other construction
that penetrates ceilings or is supported by them, including light fixtures, HV AC equipment, firesuppression system, and partition assemblies.
EXTRA MATERIALS
Furnish extra materials described below that match products installed, are packaged with protective
covering for storage, and are identified with labels describing contents.
1.
Acoustical Ceiling Units: Full-size units equal to 2.0 percent of amount installed.

PART 2 - PRODUCTS
2.1

A.

2.2

A.

B.

2.3

A.

B.

MANUFACTURERS
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to, those indicated on drawings.
ACOUSTICAL PANELS, GENERAL
Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated that
comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light
reflectances, unless otherwise indicated.
1.
Mounting Method for Measuring Noise Reduction Coefficient: Type E-400; plenum mounting in
which face of test specimen is 15-3/4 inches (400 rom) away from test surface per ASTM E 795 .
Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each product type.
1.
Where appearance characteristics of acoustical panels are indicated by referencing ASTM E 1264
pattern designations and not manufacturers' proprietary product designations, provide products
selected by Architect from each manufacturer's full range of products that comply with
requirements indicated for type, pattern, color, light reflectance, acoustical performance, edge
detail, and size .
:METAL SUSPENSION SYSTEMS, GENERAL
Metal Suspension System Standard: . Provide manufacturer's standard direct-hung metal suspension
systems of types , structural classifications, and finishes indicated that comply with applicable
ASTM C 635 requirements.
Metal Suspension System Characteristics: Comply with requirements indicated in the Acoustical Panel
Ceiling Schedule at the end of Part 3.
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C.

Finishes and Colors, General: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes . Provide manufacturer's
standard factory-applied finish for type of system indicated.
1.
High-Humidity Finish : Comply with ASTM C 635 requirements for "Coating Classification for
Severe Environment Performance" where high-humidity finishes are indicated.

D.

Attachment Devices: Size for five times design load indicated in ASTM C 635, Table 1, Direct Hung,
unless otherwise indicated.
1.
Cast-in-Place and Postinstalled Anchors in Concrete: Anchors of type and material indicated
below, with holes or loops for attaching hangers of type indicated and with capability to sustain,
without failure, a load equal to five times that imposed by ceiling construction, as determined by
testing per ASTM E 488, conducted by a qualified testing and inspecting agency.
a.
Type: Postinstalled expansion anchors.
b.
Type: Chemical anchors.
c.
Corrosion Protection: Carbon-steel components zinc plated to comply with ASTM B 633,
Class Fe/Zn 5 (0.005 mm) for Class SC service condition (mild).
d.
Corrosion Protection: Stainless-steel components complying with ASTM F 593 and
ASTM F 594, Group 1 alloy 304 or 316 for bolts; alloy 304 or 316 for anchor .
e.
Corrosion Protection: Components fabricated from nickel-eopper-alloy rods complying
with ASTM B 164 for UNS No. N04400 alloy.
2.
Postinstalled Powder-Actuated Fasteners in Concrete: Fastener system of type suitable for
application indicated, fabricated from corrosion-resistant materials, with clips or other accessory
devices for attaching hangers of type indicated, and with capability to sustain, without failure, a
load equal .to 10 times that imposed by ceiling construction, as determined by testing per
ASTM E 1190, conducted by a qualified testing and inspecting agency.

E.

Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:
1.
Zinc-Coated Carbon-Steel Wire: ASTM A 6411A641M, Class 1 zinc coating, soft temper.
2.
Nickel-Copper-Alloy Wire: ASTM B 164, nickel-eopper-alloy UNS No. N04400.
3.
Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635, Table 1,
Direct Hung) will be less than yield stress of wire, but provide not less than 0.106-inch- diameter
wire.

F.

Hanger Rods: Mild steel, zinc coated or protected with rust-inhibitive paint.

G.

Flat Hangers: Mild steel, zinc coated or protected with rust-inhibitive paint.

H.

Angle Hangers : Angles with legs not less than 7/8 inch (22 mm) wide; formed with 0.04-inch- (l-mm-)
thick, galvanized steel sheet complying with ASTM A 653/A 653M, G90 (Z275) coating designation;
with bolted connections and 5/16-inch- (8-mm-) diameter bolts.

1.

Sheet-Metal Edge Moldings and Trim : Type and profile indicated or, if not indicated, manufacturer's
standard moldings for edges and penetrations that fit acoustical panel edge details and suspension
systems indicated; formed from sheet metal of same material and finish as that used for exposed flanges
of suspension system runners .
1.
For lay-in panels with reveal edge details, provide stepped edge molding that forms reveal of
same depth and width as that formed between edge of panel and flange at exposed suspension
member.
2.
For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit
penetration exactly.
3.
For narrow-face suspension systems, provide suspension system and manufacturer's standard
edge moldings that match width and configuration of exposed runners.
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1.

Extruded-Aluminum Edge Moldings and Trim: Where indicated, provide manufacturer's extrudedaluminum edge moldings and trim of profile indicated or referenced by manufacturer's product
designations, including splice plates , comer pieces, and attachment and other clips, complying with the
following requirements:
1.
Aluminum Alloy: Alloy and temper recommended by aluminum producer and finisher for type
of use and finish indicated, and with not less than the strength and durability properties of
aluminum extrusions complying with ASTM B 221/B 221M for alloy and temper 6063-T5.
2.
Finish designations prefixed by AA comply with system established by the Aluminum
Association for designating aluminum finishes.
3.
Baked-Enamel Finish: AA-C12C42R1x (Chemical Finish: cleaned with inhibited chemicals;
Chemical Finish: acid-ehromate-fluoride-phosphate conversion coating; Organic Coating: as
specified below). Comply with paint manufacturer's written instructions for applying and baking
and for minimum dry film thickness.
a.
Organic Coating: Manufacturer's standard thermosetting coating system with a minimum
dry film thickness of 0.8 to 1.2 mils (0.02 to 0.03 mm) .
b.
Color : As selected by Architect from manufacturer's standard colors.
6.
7.

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
Manufacturer: Subject to compliance with requirements, provide products by one of the
following:
a.
Armstrong World Industries, Inc.
b.
Celotex Corporation (The) ; Building Products Division; Architectural Ceilings Marketing
Dept.
c.
Chicago Metallic Corporation.
d.
USG Interiors, Inc .

PART 3 -EXECUTION
3.1
A.

3.2
A.

B.

3.3
A.

B.

EXAMINATION
Examine substrates and structural framing to which acoustical panel ceilings attach or abut, with
Installer present, for compliance with requirements specified in this and other Sections that affect
ceiling installation and anchorage, and other conditions affecting performance of acoustical panel
ceilings.
1.
Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION
Coordination: Furnish layouts for cast-in-place anchors, clips, and other ceiling anchors whose
installation is specified in other Sections .
Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite
edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply with layout
shown on reflected ceiling plans.
INSTALLATION
General:
Install acoustical panel ceilings to comply with publications referenced below per
manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
1.
Standard for Ceiling Suspension"System Installations: Comply with ASTM C 636 .
2.
U.B.C.'s "Metal Suspension Systems for Acoustical Tile and for Lay-in Panel Ceilings": U.B.C.
Standard 25-2.
Suspend ceiling hangers from building's structural members and as follows:
1.
Install hangers plumb and free from contact with insulation or other objects within ceiling
plenum that are not part of supporting structure or of ceiling suspension system.
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2.

3.

4.

5.

6.
7.
8.
9.

Splay hangers only where required and, if permitted with fire-resistance-rated ceilings, to miss
obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally
effective means.
Where width of ducts and other construction within ceiling plenum produces hanger spacings
that interfere with location of hangers at spacings required to support standard suspension system
members, install supplemental suspension members and hangers in form of trapezes or
equivalent devices. Size supplemental suspension members and hangers to support ceiling loads
within performance limits established by referenced standards and publications.
Secure wire hangers to ceiling suspension members and to supports above with a minimum of
three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or other
devices that are secure; that are appropriate for substrate; and that will not deteriorate or
otherwise fail due to age, corrosion, or elevated temperatures.
Secure flat, angle, channel, and rod hangers to structure, including intermediate framing
members, by attaching to inserts, eye screws, or other devices that are secure and appropriate for
both structure to which hangers are attached and type of hanger involved. Install hangers in a
manner that will not cause them to deteriorate or fail due to age, corrosion, or elevated
temperatures.
Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers to
powder-actuated fasteners, or drilled-in anchors that extend through forms into concrete.
Do not attach hangers to steel deck tabs.
Do not attach hangers to steel roof deck. Attach hangers to structural members.
Space hangers not more than 48 inches o.c. along each member supported directly from hangers,
unless otherwise indicated; and provide hangers not more than 8 inches from ends of each
member.

C.

Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns.
Suspend bracing from building's structural members as required for hangers, without attaching to
permanent metal forms, steel deck, or steel deck tabs. Fasten bracing wires into concrete with
postinstalled anchors.

D.

Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where
necessary to conceal edges of acoustical panels.
1.
Screw attach moldings to substrate at intervals not more than 16 inches (400 mm) o.c. and not
more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to a tolerance of
1/8 inch in 12 feet (3 mm in 3.6 m). Miter corners accurately and connect securely.
2.
Do not use exposed fasteners, including pop rivets, on moldings and trim.

E.

Install suspension system runners so they are square and securely interlocked with one another. Remove
and replace dented, bent, or kinked members.

F.

Install acoustical panels with undamaged edges and fitted accurately into suspension system runners and
edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
1.
Arrange directionally patterned acoustical panels as follows:
a.
As indicated on reflected ceiling plans.
b.
Install panels with pattern running in one direction parallel to short axis of space.
2.
For reveal-edged panels on suspension system runners, install panels with bottom of reveal in
firm contact with top surface of runner flanges.
3.
For reveal-edged panels on suspension system members with box-shaped flanges, install panels
with reveal surfaces in firm contact with suspension system surfaces and panel faces flush with
bottom face of runners.
4.
Paint cut panel edges remaining exposed after installation ; match color of exposed panel surfaces
using coating recommended in writing for this purpose by acoustical panel manufacturer.
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5.

6.

3.4
A.

Install hold-down clips in areas indicated, in areas required by authorities having jurisdiction,
and for fire-resistance ratings; space as recommended by panel manufacturer's written
instructions, unless otherwise indicated or required.
Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistancerated assembly.

CLEANING
Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension
system members. Comply with manufacturer's written instructions for cleaning and touchup of minor
finish damage. Remove and replace ceiling components that cannot be successfully cleaned and
repaired to permanently eliminate evidence of damage.

END OF SECTION 09511
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES
PART 1 - GENERAL
1.1
A.

RELATED DOCillvfENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

A.

SUMMARY
This Section includes the following:
1.
Resilient wall base.

1.2

1.3
A.
B.

1.4

SUBMITTALS
Product Data: For each type of product specified.
Samples for Initial Selection: Manufacturer's standard sample sets consisting of sections of units
showing the full range of colors and patterns available for each type of product indicated.
QUALITY ASSURANCE

A.

Installer Qualifications: Engage an experienced installer to perform work of this Section who has
specialized in installing resilient products similar to those required for this Project and with a record of
successful in-service performance.

B.

Source Limitations: Obtain each type and color of product specified from one source with resources to
provide products of consistent quality in appearance and physical properties without delaying the Work.

C.

Fire-Test-Response Characteristics:
Provide products with the following fire-test-response
characteristics as determined by testing identical products per test method indicated below by a testing
and inspecting agency acceptable to authorities having jurisdiction.
1.
Critical Radiant Flux: 0.45 W/sq. em or greater when tested per ASTM E 648.
2.
Smoke Density: Maximum specific optical density of 450 or less when tested per ASTM E 662.

1.5
A.

DELIVERY, STORAGE, AND HANDLING
Deliver products to Project site in manufacturer's original , unopened cartons and containers, each
bearing names of product and manufacturer , Project identification, and shipping and handling
instructions.

B.

Store products in dry spaces protected from the weather, with ambient temperatures maintained between
50 and 90 deg F (10 and 32 deg C).

C.

Move products into spaces where they will be installed at least 48 hours before installation, unless
longer conditioning period is recommended in writing by manufacturer .

1.6
A.

B.

PROJECT CONDITIONS
Maintain a temperature of not less than 70 deg F (21 deg C) or more than 95 deg F (35 deg C) in spaces
to receive resilient products for at least 48 hours before installation, during installation, and for at least
48 hours after installation, unless manufacturer's written recommendations specify longer time periods.
After postinstallation period, maintain a temperature of not less than 55 deg F (13 deg C) or more than
95 deg F (35 deg C).
Do not install products until they are at the same temperature as the space where they are to be installed.
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C.

For resilient products installed on traffic surfaces, close spaces to traffic during installation and for time
period after installation recommended in writing by manufacturer.

D.

Coordinate resilient product installation with other construction to minimize possibility of damage and
soiling during remainder of construction period.
Install resilient products after other finishing
operations, including painting, have been completed.

1.7
A.

EXTRA MATERIALS
Furnish extra materials described below that match products installed, are packaged with protective
covering for storage, and are identified with labels describing contents.
1.
Furnish not less than 10 linear feet (3 linear m) for each 500 linear feet (150 linear m) or fraction
thereof, of each different type, color, pattern, and size of resilient product installed.
2.
Deliver extra materials to Owner.

PART 2 - PRODUCTS
2.1

A.

2.2

A.
2.3
A.

B.

MANUFACTURERS
Available Products: Subject to compliance with requirements, products that may be incorporated into
the Work include, but are not limited to:
1.
Johnsonite
2.
VPI
3.
Mercer
RESILIENT WALL BASE
Vinyl Wall Base: 4" high, top-set cove base, 118" thick.
INSTALLATION ACCESSORIES
Trowelable Leveling and Patching Compounds: Latex-modified, portland-cement-based formulation
provided or approved by resilient product manufacturer for applications indicated.
Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and substrate
conditions indicated.

PART 3 - EXECUTION
3.1
A.

3.2

A.

EXAMINATION
Examine substrates, areas, and conditions where installation of resilient products will occur, with
Installer present, for compliance with manufacturer's requirements, including those for maximum
moisture content. Verify that substrates and conditions are satisfactory for resilient product installation
and comply with requirements specified. Do not proceed with installation until unsatisfactory
conditions have been corrected.
PREPARATION
General: Comply with manufacturer's written installation instructions for preparing substrates indicated
to receive resilient products.

B.

Use trowelable leveling and patching compounds, according to manufacturer's written instructions, to
fill cracks, holes, and depressions in substrates.

C.

Remove coatings, including curing compounds, and other substances that are incompatible with
adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by
manufacturer. Do not use solvents.
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D.

·3.3
A.

Broom and vacuum clean substrates to be covered immediately before installing resilient products . After
cleaning, examine substrates for moisture , alkaline salts, carbonation, or dust. Do not proceed with
installation until unsatisfactory conditions have been corrected .
INSTALLATION
General : Install resilient products according to manufacturer's written installation instructions.

B.

Apply resilient wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other
permanent fixtures in rooms and areas where base is required.
1.
Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent
pieces aligned.
2.
Tightly adhere wall base to substrate throughout length of each piece, with base in continuous
contact with horizontal and vertical substrates.
3.
Do not stretch base during installation.
4.
On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient
wall base with manufacturer's recommended adhesive filler material.
5.
Install premolded outside and inside comers before installing straight pieces.
6.
Form outside comers on job, from straight pieces of maximum lengths possible, without
whitening at bends . Shave back of base at points where bends occur and remove strips
perpendicular to length of base that are only deep enough to produce a'snug fit without removing
more than half the wall base thickness.
7.
Form inside comers on job, from straight pieces of maximum lengths possible, by cutting an
inverted V-shaped notch in toe of wall base at the point where comer is formed. Shave back of
base where necessary to produce a snug fit to substrate.

C.

Place resilient products so they are butted to adjacent materials and bond to substrates with adhesive .
Install reducer strips at edges of flooring that would otherwise be exposed.

3.4
A.

CLEANING AND PROTECTING
Perform the following operations immediately after installing resilient products:
1.
Remove adhesive and other surface blemishes using cleaner recommended by resilient product
manufacturers.
2.
Sweep or vacuum horizontal surfaces thoroughly.
3.
Do not wash resilient products until after time period recommended by resilient product
manufacturer.
4.
Damp-mop or sponge resilient products to remove marks and soil.

B.

Protect resilient products against mars, marks, indentations, and other damage from construction
operations and placement of equipment and fixtures during the remainder of construction period. Use
protection methods indicated or recommended in writing by resilient product manufacturer.
1.
Apply protective floor polish to vinyl resilient products installed on floors and stairs that are free
from soil, visible adhesive, and surface blemishes, if recommended by manufacturer.
a.
Use commercially available product acceptable to resilient product manufacturer.

C.

Clean resilient products not more than 4 days before dates scheduled for inspections intended to
establish date of Substantial Completion in each area of Project. Clean products according to
manufacturer's written recommendations.
1.

Before cleaning, strip protective floor polish that was applied to vinyl products on floors and
stairs after completing installation only if required to restore polish finish and if recommended by
resilient product manufacturer.
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END OF SECTION 09653
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3.10

CLEANING

A.

After completing system installation, including outlet fittings and devices , inspect finish.
Remo ve burrs, dirt , and construction debri s, and repair damaged finishes including chip s,
scratches, and abrasions.

B.

Flush steam and condensate piping with clean water.
screens.

Remo ve, clean, and replace strainer

END OF SECTION 15520
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SECTION 15671 - CONDENSING UNITS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
section:
1.
2.
3.

1.2

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Refrigerant Piping" for valves and accessories for piping connections to units.

SUMMARY
A.

This Section includes the following:
1.

1.3

Air-cooled condensing units.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product Data: Include rated capacities; shipping, installed, and operating weights; dimensions;
required clearances; methods for assembling components; furnished specialties; accessories;
and installation and startup instructions for each model indicated.

C.

Wiring Diagrams: Detail wiring for power, signal , and control systems and differentiate
between manufacturer-installed and field-installed wiring.

D.

Field Test Reports:
requirements.

E.

Operation and Maintenance Data: Submit maintenance data and parts list for each condensing
unit , control, and accessory; including "trouble shooting" maintenance guide; plus servicing,
and preventative maintenance procedures and schedule. Include this data and product data in
maintenance manual ; in accordance with requirements of Division 15 Section "Basic
Mechanical Requirements."

F.

Warranties: Special warranties specified in this Section.

Indicate and interpret test results for compliance with performance
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1.4

QUALITY ASSURANCE
A.

Listing and Labeling: Provide electrically operated equipment specified in this Section that is
listed and labeled.
1.

B.

1.5

The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.

Comply with NFPA 70.

COORDINATION
A.

Coordinate size and location of concrete housekeeping bases. Cast anchor-bolt inserts into pad.
Concrete, reinforcement, and formwork requirements are specified in Division 15 Section
"Basic Mechanical Materials and Methods."

WARRANTY

1.6
A.

General Warranty: The special warranty specified in this Article shall not deprive the Owner
of other rights the Owner may have under other provisions of the Contract Documents and shall
be in addition to, and run concurrent with, other warranties made by the Contractor under
requirements of the Contract Documents.

B.

Special Warranty: A written warranty, executed by Contractor and signed by manufacturer,
agreeing to replace components that fail in materials and workmanship within the specified
warranty period, provided manufacturer's written instructions for installation, operation, and
maintenance have been followed.
1.

Warranty Period: Manufacturers standard, but not less than 5 years from date of
Substantial Completion.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products by one of the following:
1.

Condensing Units, Air Cooled, 1 to 5 Tons (3.5 to 17.6 kW):
a.
b.
c.
d.

Carrier Corp.; Carrier Air Conditioning Div.
Lennox International, Inc.; Lennox Industries, Inc. Div.
Trane Co. (The); North American Commercial Group.
York International Corp.
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2.

Condensing Units, Air Cooled, 6 to 120 Tons (21 to 422 kW):
a.
b.
c.
d.
e.

Carrier Corp.; Carrier Air Conditioning Div.
Engineered Air.
Lennox International, Inc.; Lennox Industries, Inc. Div.
Trane Co. (The); North American Commercial Group.
York International Corp.

CONDENSING UNITS, AIR COOLED, 1 TO 5 TONS (3.5 TO 17.6 kW)

2.2
A.

Description: Factory assembled and tested, air cooled; consisting of compressors, condenser
coils, fans, motors, refrigerant reservoirs, and operating controls.

B.

Compressor: Hermetically sealed and isolated for vibration.
1.

Motor: Include thermal- and current-sensitive overload devices, start capacitor, relay,
and contactor.

C.

Condenser: Copper-tube, aluminum-fin coil, with liquid subcooler.

D.

Condenser Fan: Direct-drive, aluminum propeller fan; with permanently lubricated fan motor
with thermal-overload protection.

E.

Accessories include the following:
1.
2.
3.
4.
5.

F.

2.3

Low-voltage thermostat and subbase to control condensing unit and evaporator fan.
Precharged and insulated suction and liquid tubing (where applicable).
Low ambient kit to permit operation down to 45 deg F (7 deg C).
Crankcase heater.
Automatic reset timer to prevent compressor rapid cycle.

Casing: Steel, finished with baked enamel; with removable panels for access to controls, weep
holes for water drainage, and mounting holes in base. Mount service valves, fittings, and gage
ports on exterior of casing.

CONDENSING UNITS, AIR COOLED, 6 TO 120 TONS (21 TO 422 kW)
A.

Description: Factory assembled and tested, air cooled; consisting of casing, compressors,
condenser coils, condenser fans and motors, and unit controls.

B.

Compressor: Hermetic or semihermetic compressor designed for service with crankcase sight
glass, crankcase heater, and backseating service access valves on suction and discharge ports.

C.

Condenser:
Seamless copper-tube, aluminum-fin coil, with separate and independent
refrigeration circuit for each compressor. Include liquid accumulator and subcooling circuit
and backseating liquid-line service access valve. Factory test coils at 450 psig (3105 kPa), then
dehydrate by drawing a vacuum and fill with a holding charge of nitrogen.
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D.

Condenser Fans: Propeller-type vertical discharge; either directly or belt driven. Include the
following :
1.
2.
3.
4.
5.

E.

Operating and safety controls include the following:
1.
2.
3.
4.
5.
6.
7.
8.

F.

Manual reset, high-pressure cutout switches.
Automatic reset, low-pressure cutout switches.
Low oil pressure cutout switch.
Compressor-winding thermostat cutout switch.
3-leg, compressor-overload protection.
Control transformer.
Magnetic contactors for compressor and condenser fan motors.
Automatic, nonrecycling pump down and a timing device to prevent excessive
compressor cycling.

Unit Casings: Designed for outdoor installation with weather protection for components and
controls and with removable panels for required access to compressors, controls, condenser
fans, motors, and drives. Additional features include the following:
1.
2.
3.
4.

2.4

Permanently lubricated ball-bearing motors.
Separate motor for each fan.
Motors with thermal-overload cutouts.
Dynamically and statically balanced fan assemblies.
Low Ambient Control: Factory-installed damper assembly, fan-speed control, or fancycling control.

Steel , galvanized or zinc coated, for exposed casing surfaces, treated and finished with
manufacturer's standard paint coating.
Lifting lugs to facilitate rigging of units.
Gasketed control panel door.
Unfused disconnect switch, factory mounted and wired, for single external electrical
power connection.

MOTORS
A.

2.5

Motor Construction: NEMA MG 1, general purpose, continuous duty, Design B.

SOURCE QUALITY CONTROL
A.

Verification of Performance: Rate condensing units according to ARI 210 /240.

B.

Test and inspect shell and tube condensers according to ASME Boiler and Pressure Vessel
Code: Section VIII, "Pressure Vessels," Division 1.

15671-4
Lewis Field - East Stadium Renovation - Phase 1

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install condensing units according to manufacturer's written instructions.

B.

Install units level and plumb, firmly anchored in locations indicated: maintain manufacturer's
recommended clearances.

C.

Install ground-mounted units on concrete base per the requirements of Division 15 Section
" Basic Mechanical Materials and Methods." Coordinate installation of anchoring de vices.

3.2

CONNECTIONS
A.

Connect precharged refrigerant tubing to unit's quick-connect fittings. Install tubing so it does
not interfere with access to unit. Install furnished accessories.

B.

Connect refrigerant piping to air-cooled condensing units; maintain required access to unit.
Install furnished field-mounted accessories.

C.

Electrical: Refer to Section 150 I0 "B asic Mechanical Requirements" for electrical connections
to mechanical equipment.

3.3

FIELD QUALITY CONTROL
A.

Leak Test: After installation, charge systems with refrigerant and oil and test for leaks. Repair
leaks and replace lost refrigerant and oil.

B.

Operational Test: After electrical circuitry has been energized, start units to confirm proper
operation, product capability, and compliance with requirements.
1.

C.

3.4

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units with new units and retest.

CLEANING
A.

3.5

After completing system installation, including outlet fittings and devices, inspect exposed
finish. Clean units to remove dirt and construction debris and repair damaged finishes.

SYSTEM START-UP
A.

Verify that units are installed and connected according to the Contract Documents.
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B.

Complete installation and startup checks according to manufacturer's written instructions and
do the following:
1.
2.
3.
4.
5.
6.

Inspect for physical damage to unit casing.
Verify that access doors move freely and are weathertight.
Clean units and inspect for construction debris.
Check that all bolts and screws are tight.
Adjust vibration isolation and flexible connections.
Verify that controls are connected and operational.

C.

Lubricate bearings on fans.

D.

Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.

E.

Adjust fan belts to proper alignment and tension.

F.

Start unit according to manufacturer's written instructions.
1.

Complete manufacturer's starting checklist.

G.

Measure and record airflow over coils.

H.

Check operation of condenser capacity control device.

1.

Verify that vibration isolation and flexible connections properly dampen vibration transmission
to structure.

J.

After startup and performance test, lubricate bearings and adjust belt tension.

3.6

DEMONSTRATION
A.

Startup Services:
Engage a factory-authorized service representative to train Owner's
maintenance personnel as specified below:
1.
2.
3.

Train Owner's maintenance personnel on procedures and schedules related to startup and
shutdown, troubleshooting, servicing, and preventive maintenance.
Review data in the Operating and Maintenance Manuals. Refer to Division 15 Section
"Basic Mechanical Requirements."
Schedule training with Owner, through Architect, with at least 7 days' advance notice.

END OF SECTION 15671
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SECTION 15831 - BLOWER-COIL UNITS

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 Sections contain requirements that relate to this
Section:
1.
2.

1.2

"Basic Mechanical Requirements."
" Basic Mechanical Materials and Methods."

SUMMARY
A.

1.3

This Section includes fan-coil units with water coils for heating and cooling.

SUBMITTALS
A.

General: Submit each item in this Article according to the Conditions of the Contract and
Division 15 Section "Basic Mechanical Requirements."

B.

Product Data for each type of product specified.

C.

Wiring diagrams detailing wiring for power and control systems and differentiating clearly
between manufacturer-installed and field-installed wiring.

D.

Maintenance data for blower-coil units to include in the Operation and Maintenance Manual
specified in Division 15 Section "Basic Mechanical Requirements."

1.4

QUALITY ASSURANCE
A.

Manufacturer Qualifications: Engage a finn experienced in manufacturing fan-coil units
similar to those indicated for this Project and that have a record of successful in-service
performance.

B.

Comply with ARI 440 for testing and rating units.

C.

Comply with NFP A 70 for components and installation.
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D.

Listin g and Labeling: Pro vid e products specified in thi s Section that are listed and lab eled .
1.

1.5

The Terms "Liste d" and "Labeled":
Article 100.

As defined in the National Electri cal Co de.

EXTRA MATERIALS
A.

Furnish extra materials described below that match products installed, are packaged with
protective covering for storage, and are identified with labels clearly de scribing contents.
1.

Blower-Coil Unit Filters: Furnish one spare set of filters for each fan-coil unit.

PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide products by one of th e following:
1.
2.
3.
4.
5.

2.2

Dunham-Bush, Inc.
International Environmental Corp.
Trane Company (The); North American Commercial Group.
United Technologies Corp; Carrier Corp. Div.
Magic Aire

MATERIALS
A.

Chassis: Galvanized steel with flanged edges.

B.

Coil Section Insulation: Faced, hea vy-density, glass-fiber insulation over entire section.

C.

Drain Pans: Gal vanized steel, with connection for drain. Drain pan insulated with pol ystyrene
or polyurethane insulation.

D.

Cabinet: Galvanized steel with removable panels.
1.

E.

2.3

Horizontal Unit Bottom Panels:
safety chain.

Fastened to unit with cam fasteners and hinge, with

Cabinet Finish: Bonderize, phosphatize, and flow-coat with baked-on primer.

COILS
A.

Fin-and-Tube Coil: Copper tube, with mechanically bonded aluminum fins spaced no closer
than 0.1 inch (2.5 mm). Leak test to 300 psig (2068 kPa) underwater.
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FAN

2.4
A.

Centrifugal fan , with forward-curved , double-width wheels of reinforced fiberglass,
galvanized steel fan scrolls, directly connected to manufacturer's standard motor.

in

ACCESSORIES

2.5
A.

Wiring Terminations: Match conductor materials and SIzes indicated.
chassis wiring with plug connection.

B.

Filters: l-inch- (25-mm-) thick, throwaway filters in fiberboard frames.

Connect motor to

PART 3 - EXECUTION

3.1

EXAMINATION
A.

Examine substrates and supports to receive fan-coil units for compliance with requirements for
installation tolerances and other conditions affecting performance of fan-coil units. Do not
proceed with installation until unsatisfactory conditions have been corrected.

INSTALLATION

3.2
A.

Install blower-coil units as indicated, to comply with manufacturer's written instructions and
NFPA 90A.

B.

Connect blower-coil units and components to wiring systems and to ground as indicated and
instructed by manufacturer.

C.

Connect blower-coil units to steam prpmg according to Division 15 Section "Steam &
Condensate Piping." Provide shutoff valve and union or flange at each connection.

3.3

FIELD QUALITY CONTROL
A.

Testing: After installing blower-coil units and after electrical circuitry has been energized,
demonstrate product capability and compliance with requirements.

B.

Remove and replace malfunctioning units with new units, and retest.

3.4

CLEANING
A.

Replace filters in each fan-coil unit with a new filter if unit is operated during construction.
Extra material filters shall not be used.
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SYSTEM START-UP

3.5
A.

Startup Services: Engage a factory-authorized service representative to pro vide startup serv ice .

B.

Operate fan motor to verify proper rotation.

C.

Test and adjust controls and safeties.
equipment.

Replace damaged or malfunctioning controls and

END OF SECTION 15831
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SECTION 15891 - METAL DUCTWORK

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 sections contain requirements that relate to this
Section:
1.
2.
3.
4.
5.
6.
7.

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Mechanical Insulation" for duct and plenum insulation requirements.
"Duct Accessories" for flexible duct materials, dampers, duct-mounted access panels and
doors, and turning vanes.
"Air Outlets and Inlets."
"Blower Coil Units."
"Testing, Adjusting, and Balancing."

SUMMARY

1.2

A.

1.3

This Section includes rectangular, round, and flat -oval metal ducts and plenums for heating,
ventilating, and air conditioning systems in pressure classes from minus 2 inches to plus 10
inches water gage.

DEFINITIONS

A.

Sealing Requirements Definitions: For the purposes of duct systems sealing requirements
specified in this Section, the following definitions apply:
1.

2.

Seams: A seam is defined as joining of two longitudinally (in the direction of airflow)
oriented edges of duct surface material occurring between two joints. All other duct
surface connections made on the perimeter are deemed to be joints.
Joints: Joints include girth joints; branch and subbranch intersections; so-called duct
collar tap-ins; fitting subsections; louver and air terminal connections to ducts; access
door and access panel frames and jambs; duct, plenum, and casing abutments to building
structures.
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SYSTEM PERFORMANCE REQUIREMENTS

1.4
A.

Th e duct system design , as indicated, has been used to select and size air mo ving and
distribution equipment and other co mpo nents of the air system. Changes or alterations to the
layout or configuration of the duct system must be specifically approved in writing. Acc ompany
requ ests for layout modification s with calculations showing that the proposed layout will
pro vid e the original design results without increasing the system total pressure.

QUALITY ASSURANCE

1.5
A.

Qualify welding processes and welding operators in accordance with AWS D 1.1 "Structural
Welding Code - Steel" for hangers and supports and AWS D9.1 "Sheet Metal Welding Code."

B.

Qualify each welder in accordance with AWS qualification tests for welding processes involved.
Certify that their qualification is current.

C.

NFPA Compliance: Comply with the following NFPA Standards:
1.

NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems,"
except as indicated otherwise.

PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide products by one of the following:
1.

One-Part Fire Stopping Sealants:
a.
b.
c.

2.2

STI (Specified Technologies, Inc.)
3M Fire Protection Products
IPC (International Protective Coatings Corp.)

SHEET METAL MATERIALS
A.

Sheet Metal, General: Provide sheet metal in gauges as called for in the 1985 Edition, 12th
printing 1994, of "HVAC Duct Construction Standards" as published by SMACNA.

B.

Galvanized Sheet Metal: Lock-forming quality, ASTM A-527, Coating Designation G 90.
Pro vide mill phosphatized finish for exposed surfaces of ducts exposed to view.

C.

Refer to Part 2 Section "Rectangular Duct Fabrication" for reinforcement of ductwork
constructed under this section.

D.

Pro vide materials which are free of visual .imperfections such as pitting, seam marks, roller
marks, stains and discolorations.
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SEALING MATERIALS

2.3
A.

Joint and Seam Sealants, General: The term sealant used here is not limited to materials of
adhesive or mastic nature, but also includes tapes and combinations of open weave fabric strips
and mastics.

B.

Joint and Seam Sealant: One-part, nonsag, solvent-release-curing, polymerized butyl sealant
complying with FS TT-S-OOI657, Type I; formulated with a minimum of75 percent solids.

C.

Flanged Joint Mastics: One-part, acid-curing, silicone elastomeric joint sealants, complying
with ASTM C 920 , Type S, Grade NS, Class 25, Use O.

FIRE-STOPPING

2.4

A.

Fire-Resistant Sealant:
Provide one-part elastomeric sealant formulated for use in a
through-penetration fire-stop system for filling openings around duct penetrations through walls
and floors, having fire-resistance ratings indicated as established by testing identical assemblies
per ASTM E 814 by Underwriters Laboratory, Inc. or other testing and inspecting agency
acceptable to authorities having jurisdiction.

HANGERS AND SUPPORTS

2.5
A.

Building Attachments: Concrete inserts, powder actuated fasteners, or structural steel fasteners
appropriate for building materials. Do not use powder actuated concrete fasteners for
lightweight aggregate concretes or for slabs less than 4 inches thick.

B.

Hangers: Galvanized sheet steel, or round, uncoated steel, threaded rod.
1.
2.

Hangers Installed In Corrosive Atmospheres: Electro-galvanized, all-thread rod or
hot -dipped-galvanized rods with threads painted after installation.
Straps and Rod Sizes: Conform with Table 4-1 in SMACNA HV AC Duct Construction
Standards, 1985 Edition, for sheet steel width and gage and steel rod diameters.

C.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

D.

Trapeze and Riser Supports: Steel shapes conforming to ASTM A 36.
I.
2.
3.

Where galvanized steel ducts are installed, provide hot-dipped-galvanized steel shapes
and plates.
For stainless steel ducts, provide stainless steel support materials.
For aluminum ducts , provide aluminum support materials, except where materials are
electrolytically separated from ductwork.
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RECTANGULAR DUCT FABRICATION

2.6
A.

General : Except as otherwise indicated, fabricate rectangular ducts with gal vanized sheet steel,
in accordance with the 1985 Edition, 12th printing 1994 of "HVAC Duct Construction
Standards" as published by SMACNA, Tables 1-3 through 1-18 and all relat ed details.
Reinforcement of duct systems through the use of metal shapes, tie rod s, cross breaking or
beading, etc. , shall be done in accordance with applicable SMACNA standard details.
1.
2.

B.

Static Pressure Classifications: Except where otherwise indicated, construct duct systems to the
following pressure cla ssifications:
1.
2.
3.

C.

Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class
required for pressure classification.
Fabricate rectangular ducts such that drawing dimensions reflect clear inside dimensions
of duct with or without internal liner.

Supply Ducts: 3 inches water gage.
Return Ducts: 2 inches water gage, negative pressure.
Exhaust Ducts: 2 inches water gage, negative pressure.

Crossbreaking or Cross Beading: Crossbreak or bead duct sides that are 19 inches and larger
and are 20 gage or less , with more than 10 sq. ft. of unbraced panel area, as indicated in
SMACNA "HVAC Duct Construction Standard," Figure 1-4, unless they are lined or are
externally insulated.

RECTANGULAR DUCT FITTINGS

2.7
A.

2.8

Fabricate elbows, transitions, offsets, branch connections, and other duct construction in
accordance with SMACNA "HV AC Metal Duct Construction Standard," 1985 Edition, Figures
2-1 through 2-10.

ROUND DUCT FABRICATION
A.

General: "Basic Round Diameter" as used in this article is the diameter of the size of round duct
that has a circumference equal to the perimeter of a given size of flat oval duct. Except where
interrupted by fittings , provide round and flat oval ducts in lengths not less than 12 Feet. Duct
fabrication shall comply with 1985 Edition, 12th printing 1994, "HV AC Duct Construction
Standards," as published by SMACNA.

B.

Round Ducts: Fabricate round supply ducts with spiral lockseam type construction of
galvanized sheet steel. Round duct gauges shall be in accordance with SMACNA Table 3-2.

C.

At Contractor's option, "Snap-Lock" round duct may be used on down stream side of blower coil
units in sizes 12" and smaller. Duct construction shall comply with SMACNA Fig. 3-1 and
Table 3-3.
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ROUND SUPPLY AND EXHAUST FITTINGS FABRICATION

2.9

A.

Fittings shall be of the wall thickness two gauges heavier than shown for spiral seam gauges.

B.

Fittings subject to less than 4" W.G. shall be spot welded and internally sealed air tight.

C.

Fittings subject to 4" W.G. and greater shall be fully welded. All welded seams shall be painted.
1.

D.

Take-off Fittings: 90 degree tees or 45 degree laterals, cut-in saddle-tap take-offs with
1/2 inch flange turned out or full barrel type.

Elbows: Provide elbow types for sizes listed below. Fabricate the bend radius 1.5 times the
elbow diameter if space allows.
1.

Elbows for use with spiral ductwork:
a.
b.
c.

2.

Round Elbows 12 inches and smaller: 2-piece, die-stamped.
Round Elbows larger than 12 inches: Standard gore construction.
Two-piece mitered elbows shall be complete with turning vanes.

Elbows for use with snap-lock ductwork:
a.

Round Elbows 12 inches and smaller: Adjustable elbows.

PART 3 - EXECUTION

3.1

DUCT INSTALLATION, GENERAL
A.

Duct System Pressure Class: Construct and install each duct system for the specific duct
pressure classification indicated.

B.

Install ducts with the fewest possible joints.

C.

Use shop fabricated fittings or premanufactured duct connector systems for all changes
directions, changes in size and shape, and connections.

D.

Install couplings tight to duct wall surface with projections into duct at connections kept to a
rmmmum.

E.

Locate ducts, except as otherwise indicated, vertically and horizontally, parallel and
perpendicular to building lines; avoid diagonal runs. Install duct systems in shortest route that
does not obstruct useable space or block access for servicing building and its equipment.

F.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

G.

Provide clearance of 1 inch where furring is shown for enclosure or concealment of ducts, plus
allowance for insulation thickness, if any.
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H.

Install insulated ducts with l-inch clearance outs ide of insulation.

I.

Conceal ducts from view in fini shed and occupied spaces by locating in mechanical shafts.
hollow wall construction, or ab ove suspended ce ilings . Do not encase horizontal run s in so lid
partition s, except as specifically shown.

J.

Coordinate layout with su spended ceiling and lighting layout s and similar finished work.

K.

Electrical Equipment Spaces: Route ductwork to avoid passing through transformer vaults and
electrical equipment spaces and enclosures.

L.

Non-Fire-Rated Partition Penetrations: Where ducts pass interior partitions and exterior walls,
and are exposed to view, conceal space between construction opening and duct or duct
insulation with sheet metal flanges of same gage as duct. Overlap opening on 4 sides by at least
1-1/2 inches.

M.

Fire-Rated Partition Penetrations: Where ducts pass through interior fire-rated partitions the
penetration shall be properly protected. Provide mounting angles for the fire dampers as
required by fire damper manufacturer to meet U.L. listing.

SEAM AND JOINT SEALING

3.2

A.

General: Seal duct seams and joints as follows:

B.

Pressure Classifications Greater Than 3 Inches Water Gage: All transverse joints, longitudinal
seams, and duct penetrations.

C.

Pressure Classification 2 and 3 Inches Water Gage:
seams.
1.

D.

3.3

All transverse joints and longitudinal

Pressure Classification Less than 2 Inches Water Ga ge: Transverse joints only.

Seal externally insulated ducts prior to insulation installation.

HANGING AND SUPPORTING

A.

Install rigid round, rectangular, and flat oval metal duct with support systems indicated in
SMACNA "HVAC Duct Construction Standards," Tables 4-1 through 4-3 and Figures 4-1
through 4-8.

B.

Support horizontal ducts within 2 feet of each elbow and within 4 feet of each branch
intersection.

C.

Support vertical ducts at a maximum interval of 16 feet and at each floor.

D.

Upper attachments to structures shall ha ve an allo wable load not exceeding 1/4 of the failure
(proof test) load but are not limited to the specific methods indicated.

15891 - 6
Lewis Field - East Stadium Renovation - Phase 1

CONNECTIONS

3.4

A.

Equipment Connections: Connect equipment with flexible connectors
Division 15 Section "Duct Accessories."

B.

Branch Connections: Comply with SMACNA "HVAC Duct Construction Standards," Figures
2-7 and 2-8.

C.

Outlet and Inlet Connections: Comply with SMACNA "HVAC Duct Construction Standards."
Figures 2-16 through 2-18.

D.

Terminal Units Connections: Comply with SMACNA "HVAC Duct Construction Standards,"
Figure 2-19.

III

accordance with

FIELD QUALITY CONTROL

3.5

A.

Disassemble, reassemble, and seal segments of the systems as required to accommodate leakage
testing, and as required for compliance with test requirements.

B.

Maximum Allowable Leakage: As described in ASHRAE 1993 Handbook, "Fundamentals"
Volume, Chapter 32, Table 6 and Figure 10. Comply with requirements for leakage
classification 3 for round and flat oval ducts, leakage classification 12 for rectangular ducts in
pressure classifications less than and equal to 2 inches water gage (both positive and negative
pressures), and leakage classification 6 for pressure classifications greater than 2 inches water
gage and less than and equal to 10 inches water gage.

C.

Remake leaking joints as required and apply sealants to achieve specified maximum allowable
leakage.

ADJUSTING AND CLEANING

3.6
A.

Adjust volume control devices as required by the testing and balancing procedures to achieve
required air flow. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for
requirements and procedures for adjusting and balancing air systems.

B.

The Contractor shall take all necessary precautions to protect the ductwork from a build-up of
construction dust and debris. All openings in installed ductwork shall be sealed with a
protective sheet plastic wrap. Should the duct system become contaminated with construction
dust and debris, the Contractor, at his own expense, shall hand vacuum the interior of the duct
system to the satisfaction of the Engineer.

END OF SECTION 15891
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SECTION 15910 - DUCT ACCESSORIES

~ART

1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 15 and 16 Sections contain requirements that relate to
this Section:
1.
2.
3.

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Air Outlets and Inlets" for diffusers, registers, and grilles.

SUMMARY

1.2
A.

This Section includes the following:
1.
2.
3.
4.
5.
6.
7.
8.

1.3

Manual volume control dampers.
Actuators.
Turning vanes.
Duct-mounted access doors and panels.
Flexible connectors.
Flexible ducts.
Accessories hardware.
45 - Degree Takeoffs.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product data including details for materials, dimensions of individual components, profiles, and
finishes for the following items:
1.
2.
3.
4.
5.
6.

C.

Manual volume control dampers.
Actuators
Duct-mounted access panels and doors.
Flexible ducts.
Turning Vanes.
45 - Degree Takeoffs.

Maintenance Data for each type of duct accessory required for inclusion in Operating and
Maintenance Manual specified in Division 15 Section "Basic Mechanical Requirements."
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1.4

QUALITY ASSURANCE
A.

Comply with locally adopted edition of the following codes for fire and smoke damper
materials, components, and installations:
1.
2.

B.

"Uniform Building Code."
"Uniform Mechanical Code."

NFPA Compliance: Comply with the following NFPA Standards:
1.
2.

NFPA 90A, "Standard for the Installation of Air Conditioning and Ventilating Systems."
NFPA 90B , "Standard for the Installation of Warm Air Heating and Air Conditioning
Systems."

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide duct accessories by one of the following:
1.

Manual Volume Control Dampers
a.
b.
c.
d.
e.
f.
g.
h.
1.

2.

Turning Vanes
a.
b.
c.

3.

Air Balance.
American Warming and Ventilating, Inc.
Arrow Louver and Damper.
Cesco Products.
Greenheck.
Louvers and Dampers.
Penn Ventilator.
Ruskin Mfg. Co ..
United Air.

Barber Colman Co.
Duro Dyne Corp.
Sheet Metal Connectors, Inc.

Duct Access Doors/Panels
a.
b.
c.
d.
e.

Air Balance Inc.
Cesco Products.
Ductmate Industries, Inc.
Duro Dyne Corp.
Flexmaster
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f.

g.
h.
1.

4.

Flexible Connectors
a.
b.
c.
d.

5.

Flexmaster
Thermaflex

Accessories Hardware
a.
b.

7.

American/Elgen Co.
Duro Dyne Corp.
Flexaust
Ventfabrics, Inc.

Flexible Ducts
a.
b.

6.

Greenheck.
Ruskin Mfg. Co.
Semco Mfg., Inc.
Ventfabrics

Ventfabrics, Inc.
Young Regulator Co.

45-Degree Takeoffs
a.
b.

Flexmaster
Sheet Metal Connectors, Inc.

MANUAL VOLUME CONTROL DAMPERS

2.2
A.

General: Provide factory-fabricated volume-control dampers, complete with required hardware
and accessories. Stiffen damper blades to provide stability under operating conditions. Provide
locking device to hold single-blade dampers in a fixed position without vibration. Close duct
penetrations for damper components to seal duct consistent with pressure class. Provide end
bearings or other seals for ducts with pressure classifications of 3 inches or higher. Extend axles
full length of damper blades. Provide bearings at both ends of operating shaft. Provide
concealed damper operators when above hard ceilings.

B.

Manual Volume Dampers ( 12 inches and less): Shall be single blade type constructed of 18
gauge galvanized steel frames with 20 gauge galvanized steel blades, 3/8" cadmium plated shafts
and factory furnished hand quadrant locks.
1.

C.

Provide United Air Model BS-l or equivalent.

Manual Volume Dampers (above 12 inches high): Shall be opposed blade type constructed of
16 gauge galvanized steel frames with 16 gauge galvanized steel blades, 1/2" cadmium plated
round control shafts and factory furnished hand quadrant locks.
1.

Provide United Air Model DO-3 or equivalent.
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D.

Jackshaft: l-inch-diameter, galvanized-steel pipe rotating within a pipe bearing assembly
mounted on supports at each mullion and at each end of multiple damper assemblies. Provide
appropriate length and number of mounting to connect linkage of each damper of a multiple
damper assembly.

E.

Quadrant Locks: Zinc-plated, die-cast core with a heavy-gage dial and handle made of
3/32-inch-thick zinc-plated steel , and a 3/4-inch hexagon locking nut. Provide center hole to suit
damper operating rod size. Provide elevated platform for insulated duct mounting.

ACTUATORS

2.3
A.

Damper Motors: Provide motors for smooth modulating or 2-position action.
1.

2.

3.

Outdoor Motors and Motors in Outside Air Intakes: Equip with O-ring gaskets designed
to make motors weatherproof. Equip motors with internal heaters to permit normal
operation at minus 40 deg F (minus 40 deg C).
Non-Spring Return Motors: For dampers larger than 25 square feet, size motor for
running torque rating of 150 inch-pounds and breakaway torque rating of 300
inch-pounds.
2-Position Motor: 115 V, single phase, 60 Hz.

TURNING VANES

2.4
A.

2.5

Manufactured Turning Vanes: Fabricate of l-ll2-inch-wide, curved blades set at 3/4 inch on
center, support with bars perpendicular to blades set at 2 inches on center, and set into side strips
suitable for mounting in ducts.

DUCT-MOUNTED ACCESS DOORS AND PANELS
A.

General: Provide access doors where required of construction and air tightness suitable for duct
pressure class.

B.

Frame: Provide minimum 22 gao galvanized steel with bend-over tabs and P.V.C. foam gasket.

C.

Door Panel: Provide 24 gao galvanized steel double wall panel with 1" thick fiberglass
insulation with zinc plated steel continuous hinge, galvanized steel sash type latch with
galvanized steel strike.

2.6

FLEXIBLE CONNECTORS
A.

General: Provide flame-retarded or noncombustible fabrics, coatings, and adhesives complying
with latest edition ofUL Standard 214 "Tests for Flame-Propagation of Fabrics and Films" and
UL Standard 181 "Factory-Made Air Ducts and Air Connectors."
.
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B.

Metal-Edged Connectors: Factory-fabricated with a strip of fabric attached to 2 strips of
24-gage, galvanized sheet steel or 0.032-gage aluminum sheets. Select metal compatible with
connected duct system. Fold and crimp metal edge strips onto fabric as illustrated in SMACNA
HV AC Duct Standard, 1st Edition, Figure 2-19.
1.

C.

Standard - 3" wide fabric with 3" wide metal on each side for 9" total width.

Fabrics: Provide air-tight, water-tight, and fire retardant glass fabrics with appropriate coatings
and characteristics for various applications as described.
1.

Conventional, Indoor System Flexible Connectors Fabric: Heavy fabric double coated
with Du Pont's NEOPRENE (polychloroprene).
a.
b.
c.

Minimum Weight: 30 oz. per sq yd.
Tensile Strength: 480 lb per inch in the warp and 360 lb per inch in the filling.
Provide Ventfabrics 'Ventglas' or equal.

FLEXIBLE DUCTS

2.7
A.

General: Comply with UL Standard 181, Class 1 and/or Class 0, "Factory Made Air Ducts and
Air Connectors" and NFPA 90A and 90B.

B.

Flexible Ducts - Insulated: Factory-fabricated insulated, round duct , with an outer jacket
enclosing a 1-1/2 inch thick fiberglass insulating blanket with fiberglass scrim around a
continuous inner liner.
1.
2.
3.
4.
5.

C.

2.8

Reinforcement: Coated steel wire helix permanently bonded to inner liner.
Outer Jacket: Polyethylene film.
Inner Liner: Polyethylene or CPE film.
Operating pressure from +6 inches to -1 inch.
Provide Thermaflex G-KM, Flexmaster Type 8 or approved equal.

Flexible Duct Clamps: Stainless steel band with cadmium plated hex screw to tighten band with
a worm gear action. Provide in sizes to match duct sizes.

45-DEGREE TAKEOFFS
A.

General: Sheet metal high efficiency takeoff with a rectangular opening, 45-degree slope on the
body, and manual volume control damper with locking device.

B.

Minimum 26-gauge galvanized steel.
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PART 3 - EXECUTION

EXAMINATION

3.1

A.

Examine areas and conditions for compliance with requirements for installation tolerances and
other conditions affecting performance of duct accessories. Do not proceed with installation
until unsatisfactory conditions are corrected.

3.2 INSTALLATION
A.

Install duct accessories according to manufacturer's installation instructions and applicable
portions of details of construction as shown in SMACNA standards.

B.

Install volume control dampers in lined duct with methods to avoid damage to liner and to avoid
erosion of duct liner.

C.

Provide flexible duct connections wherever ductwork connects to vibration producing
equipment. Seal seams with manufacturers recommend bonding agent.

D.

Install flexible ducts to minimize air restrictions. The maximum allowable length of any flexible
duct shall be 5 feet. Changes in direction 90 degrees or greater shall not be made with flexible
duct.

E.

Install turning vanes in square or rectangular 90 degrees elbows in supply, return, and exhaust
air systems and elsewhere as indicated.

3.3

ADJUSTING
A.

Adjust duct accessories for proper settings.

B.

Final positioning of manual dampers is specified in Division 15 Section "Testing, Adjusting, and
Balancing."

END OF SECTION 15910
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SECTION 15932 - AIR OUTLETS AND INLETS

PART 1 - GENERAL

RELATED DOCUMENTS

1.1

A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division-l Specification sections, apply to work of this section.

B.

Related Sections: The following Division 15 sections contain requirements that relate to this
section:
1.
2.
3.
4.

"Basic Mechanical Requirements."
"Basic Mechanical Materials and Methods."
"Metal Ductwork."
"Testing, Adjusting and Balancing."

SUMMARY

1.2

A.

Extent of air outlets and inlets work
requirements of this section.

B.

Types of outlets and inlets required for project include the following:
1.
2.
3.

1.3

IS

indicated by drawings and schedules, and by

Ceiling air diffusers.
Wall registers and grilles.
Louvers.

SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements."

B.

Product Data: Submit manufacturer's technical product data for air outlets and inlets including
the following:
1.
2.

C.

Data sheet for each type of air outlet and inlet, and accessory furnished; indicating
construction, finish, and mounting details.
Performance data for each type of air outlet and inlet furnished, including air capacity,
throw, drop, and noise criteria ratings. Indicate selections on data.

Maintenance Data: Submit maintenance data, including cleaning instructions for finishes, and
spare parts lists. Include this data and product data, in Operating and Maintenance Manuals
specified in Division 15 Section "Basic Mechanical Requirements."
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QUALITY ASSURANCE

1.4
A.

Manufacturer's Qualifications: Finns regularly engaged in manufacture of air outlets and inlets
of types and capacities required, whose products have been in satisfactory use in similar service
for not less than 5 years.

B.

Codes and Standards:
1.
2.
3.
4.
5.
6.
7.

1.5

ARI Compliance: Test and rate air outlets and inlets in accordance with ARI 650
"Standard for Air Outlets and Inlets."
ASHRAE Compliance: Test and rate air outlets and inlets in accordance with ASHRAE
70 "Method of Testing for Rating the Air Flow Performance of Outlets and Inlets."
ADC Compliance: Test and rate air outlets and inlets in certified laboratories under
requirements of ADC 1062 "Certification, Rating and Test ManuaL"
ADC Seal: Provide air outlets and inlets bearing ADC Certified Rating Seal.
AMCA Compliance: Test and rate louvers in accordance with AMCA 500 "Test Method
for Louvers, Dampers and Shutters" .
AMCA Seal: Provide louvers bearing AMCA Certified Rating Seal.
NFPA Compliance: Install air outlets and inlets in accordance with NFPA 90A "Standard
for the Installation of Air Conditioning and Ventilating Systems".

SPARE PARTS
A.

Furnish to Owner, with receipt, 3 operating keys for each type of air outlet and inlet that require
them.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide air outlets and inlets of one of the following:
1.

DiffUsers
a.
b.
c.
d.
e.
f.
g.
h.
1.

Anemostat Products Div.; Dymanics Corp. of America.
Carnes Co.; Div. of Wehr Corp.
E.H. Price
Hart & Cooley
J & J Register
Krueger Mfg. Co.
MetalAire
Titus Products Div.; Philips Industries, Inc.
Tuttle & Bailey; Div. of Interpace Corp.
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2.

Registers and Grilles
a.
b.
c.
d.
e.
f.
g.
h.
1.

3.

Louvers
a.
b.
c.
d.
e.
f.

2.2

Anemostat Products Div.; Dynamics Corp. of America.
Carnes Co .; Div. of Wehr Corp.
E.H. Price
Hart & Cooley
J & J Register
Krueger Mfg. Co.
MetalAire
Titus Products Div.; Philips Industries, Inc.
Tuttle & Bailey; Div. of Interpace Corp.

American Warming & Ventilating Inc.
Carnes Co.; Div. ofWher Corp.
Dowco Corp.
Greenheck
Industrial Louvers, Inc.
Ruskin Mfg. Co.

CEILING AIR DIFFUSERS
A.

General: Except as otherwise indicated, provide manufacturer's standard ceiling air diffusers
where shown; of size, shape, capacity and type indicated; constructed of materials and
components as indicated, and as required for complete installation.

B.

Performance: Provide ceiling air diffusers that have, as minimum, temperature and velocity
traverses, throw and drop, and noise criteria ratings for each size device as listed in
manufacturer's current data.

C.

Ceiling Compatibility: Provide diffusers with border styles that are compatible with adjacent
ceiling systems, and that are specifically manufactured to fit into ceiling module with accurate
fit and adequate support. Refer to general construction drawings and specifications for types of
ceiling systems which will contain each type of ceiling air diffuser.

D.

Types: Provide ceiling diffusers of type, capacity, and with accessories and finishes as listed on
diffuser schedule.

2.3

WALL REGISTERS AND GRILLES
A.

General: Except as otherwise indicated, provide manufacturer's standard wall registers and
grilles where shown; of size, shape, capacity and type indicated; constructed of materials and
components as indicated, and as required for complete installation.

B.

Performance: Provide wall registers and grilles that have, as minimum, temperature and velocity
traverses, throw and drop, and noise criteria ratings for each size device and listed in
manufacturer's current data.
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C.

Wall Compatibility: Provide registers and grilles with border styles that are compatible with
adjacent wall systems, and that are specifically manufactured to fit into wall construction with
accurate fit and adequate support. Refer to general construction drawings and specifications for
types of wall construction which will contain each type of wall register and grille.

D.

Types: Provide wall registers and grilles of type, capacity, and with accessories and finishes as
listed on register and grille schedule. The following requirements shall apply to nomenclature
indicated on schedule.

LOUVERS

2.4

A.

General: Except as otherwise indicated, provide manufacturer's standard louvers where shown;
of size , shape, capacity and type indicated; constructed of materials and components as
indicated, and as required for complete installation.

B.

Performance: Provide louvers that have minimum free area, and maximum pressure drop of
each type as listed in manufacturer's current data, complying with louver schedule.

C.

Substrate Compatibility: Provide louvers with frame and sill styles that are compatible with
adjacent substrate, and that are specifically manufactured to fit into construction openings with
accurate fit and adequate support, for weatherproof installation. Refer to general construction
drawings and specifications for types of substrate which will contain each type of louver.

D.

Materials: Construct of aluminum extrusions, ASTM B 221 , Alloy 6063-T52. Weld units or
use stainless steel fasteners.

E.

Louver Screens: On inside face of exterior louvers, provide 1/2" square mesh anodized
aluminum wire bird screens mounted in removable extruded aluminum frames.

PART 3 -EXECUTION

3.1

INSPECTION
A.

Examine areas and conditions under which air outlets and inlets are to be installed. Do not
proceed with work until unsatisfactory conditions have been corrected.

INSTALLATION

3.2
A.

General: Install air outlets and inlets in accordance with manufacturer's written instructions and
in accordance with recognized industry practices to insure that products serve intended function.

B.

Coordinate with other work, including ductwork and duct accessories, as necessary to interface
installation of air outlets and inlets with other work.
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C.

Locate ceiling air diffusers, registers, and grilles , as indicated on general construction "Reflected
Ceiling Plans". Unless otherwise indicated, locate units in center of acoustical ceiling module.

END OF SECTION 15932
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SECTION 15990 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification sections, apply to work of this section.

B.

Related Sections: The following Division 15 sections contain requirements that relate to this
Section:
1.
2.
3.

"Basic Mechanical Requirements. "
"Basic Mechanical Materials and Methods."
"Duct Accessories."

SUMMARY

1.2
A.

This Section specifies the requirements and procedures for the total mechanical systems testing,
adjusting, and balancing. Requirements include measurement and establishment of the fluid
quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results.

B.

This Section specifies the requirements and procedures for the total mechanical systems testing,
adjusting, and balancing. Requirements include measurement and establishment of the fluid
quantities of the mechanical systems as required to meet design specifications, and recording
and reporting the results.

C.

Test, adjust, and balance the following mechanical systems:
1.
2.
3.
4.
5.
6.

D.

Supply air systems, all pressure ranges; including variable volume systems:
Return air systems.
Exhaust air systems.
Steam systems.
Verify temperature control system operation.
Outside air calibration

This Section does not include:
1.
2.
3.

4.

Testing pressure vessels for compliance with safety codes;
Specifications for materials for patching mechanical systems;
Specifications for materials and installation of adjusting and balancing devices. If devices
must be added to achie ve proper adjusting and balancing, refer to the respective system
sections for materials and installation requirements.
Requirements and procedures for piping and ductwork systems leakage tests.

15990-1
Lewis Field - East Stadium Renovation - Phase 1

SUBMITTALS

1.3

A.

General: Submit the following in accordance with Conditions of Contract and Division 15
Section "Basic Mechanical Requirements".

B.

Agency Data :
1.

C.

Submit proof that the propos ed Testing, Adju sting, and Balancing agency meets the
qualifications specified below .

Engineer and Technicians Data:
1.

Submit proof that the Test and Balan ce Engineer assigned to supervise the procedures,
and the technicians proposed to perform the procedures meet the qualifications specified
below.

D.

Procedures and Agenda: Submit a synopsis of the testing , adjusting, and balancing procedures
and agenda proposed to be used for this project.

E.

Maint enance Data: Submit maintenance and operating data that include how to test, adjust , and
balan ce the building systems. Include this information in Operating and Maint enance Manual
specified in Division 15 Section "Basic Mechanical Requirements."

F.

Sample Forms: Submit sample forms, if other than those standard forms prepared by the AABC
or NEBB are proposed.

G.

Certified Reports: Submit testing , adjusting, and balancing reports bearing the seal and
signature of the Test and Balance Engineer. The reports shall be certified proo f that the systems
have been tested , adjusted, and balanced in accordance with the referenced standards; are an
accurate representation of how the systems have been installed; are a true representation of how
the systems are operating at the completion of the testing, adjustin g, and balancing procedures;
and are an accurate record of all final quantities measured , to establi sh normal operating values
of the systems . Follow the procedures and format specified below:
1.

2.

Draft reports: Upon completion of testing, adjusting, and balancing procedures, prepare
draft reports on the approved forms. Draft reports may be hand written , but must be
complete, factual , accurate , and legible . Organize and format draft reports in the same
manner specified for the final reports. Submit 2 complete sets of draft reports. Only 1
complete set of draft reports will be returned.
Final Report: Upon verification and appro val of draft reports , prepare final reports , type
written, and organized and formatted as specified below . Submit at a minimum, (3)
copies of the final report to the Engineer and ( I ) copy for inclusion in the O&M manual.
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3.

Report Format: Report forms shall be those standard forms prepared by the referenced
standard for each respective item and system to be tested, adjusted, and balanced. Bind
report forms complete with schematic systems diagrams and other data in reinforced.
vinyl , three-ring binders. Provide binding edge labels with the project identification and a
title descriptive of the contents. Divide the contents of the binder into the below listed
divisions, separated by divider tabs:
a.
b.
c.
d.
e.
f.

4.

Report Contents: Provide the following minimum information, forms and data:
a.

b.

H.

1.4

General Information and Summary
Air Systems
Steam Systems
Temperature Control Systems
Special Systems
Sound and Vibration Systems

General Information and Summary:
Inside cover sheet to identify testing,
adjusting, and balancing agency, Contractor, Owner, Architect, Engineer, and
Project. Include addresses, and contact names and telephone numbers. Also
include a certification sheet containing the seal and name address, telephone
number, and signature of the Certified Test and Balance Engineer. Include in this
division a listing of the instrumentations used for the procedures along with the
proof of calibration.
The remainder of the report shall contain the appropriate forms containing as a
minimum, the information indicated on the standard report fOlTIlS prepared by the
AABC and NEBB, for each respective item and system. Prepare a schematic
diagram for each item of equipment and system to accompany each respective
report form . System drawings shall include floor plans with identification marks
corresponding to the marks in the report form .

Calibration Reports: Submit proof that all required instrumentation has been calibrated to
tolerances specified in the referenced standards, within a period of six months prior to starting
the project.

QUALITY ASSURANCE
A.

Agency Qualifications:
1.

2.

Employ the services of an independent Testing, Adjusting, and Balancing agency meeting
the qualifications specified below, to be the single source of responsibility to test, adjust,
and balance the building mechanical systems identified above, to produce the design
objectives. Services shall include checking installations for conformity to design,
measurement and establishment of the fluid quantities of the mechanical systems as
required to meet design specifications, and recording and reporting the results.
The independent testing, adjusting, and balancing agency certified by Associated Air
Balance Council (AABC) or National Environmental Balancing Bureau (NEBB) in those
testing and balancing disciplines required for this project, and having at least one
Professional Engineer registered in the State in which the services are to be performed,
certified by AABC or NEBB as a Test and Balance Engineer.
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B.

Codes and Standards:
1.
2.
3.

C.

NEBB: "Procedural Standards for Te stin g, Adjusting, and Ba lancin g of En vironmental
Syst em s."
AABC: "National Standards For Total System Balance" .
ASHRAE: Handbook, 1995 "HVAC Applications" , Chapter 34 , Testing, Adjusting, and
Balancing.

Pre-Balancing Conference: Prior to beginning of the testin g, adjusting, and balancing
pro cedures, schedule and conduct a conference with the Architect/Engineer and representatives
of installers of the mechanical systems. The objective of the conference is final coordination
and verification of system operation and readiness for testing, adjusting, and balancing.

PROJECT CONDITIONS

1.5
A.

Systems Operation: Systems shall be fully operational prior to beginning procedures.

SEQUENCING AND SCHEDULING

1.6
A.

Test, adjust, and balance the air systems before hydronic, steam, and refrigerant systems.

B.

Test, adjust and balance air conditioning systems at outside conditions within 5 deg. F wet bulb
temperature of maximum summer design condition, and within 10 deg. F dry bulb temperature
of minimum winter design condition. Respective of which operational season the system is
operating in at the time of initial testing, an opposite season check of the system is required prior
to the final report results being issued. A draft report shall be issued for review after initial
testing.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

PRELIMINARY PROCEDURES FOR AIR SYSTEM BALANCING

A.

Before operating the system, perform these steps:
1.
2.
3.
4.
5.

Prepare "punch list" of items the contractor must correct prior to commencing work.
Obtain design drawings and specifications and become thoroughly acquainted with the
design intent.
Obtain copies of approved shop drawings of all air handling equipment, outlets (supply,
return, and exhaust) and temperature control diagrams.
Compare design to installed equipment and field installations.
Walk the system from the system air handling equipment to terminal units to determine
variations of installation from design.
"
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6.
7.
8.

9.
10.
11.
12.
13.
14.

3.2

Check filters for cleanliness.
Check dampers (both volume and fire) for correct and locked position, and temperature
control for completeness of installation before starting fans.
Prepare report test sheets for both fans and outlets. Obtain manufacturer's outlet factors
and recommended procedures for testing. Prepare a summation of required outlet
volumes to permit a crosscheck with required fan volumes.
Determine best locations in main and branch ductwork for most accurate duct traverses.
Place outlet dampers in the full open position.
Prepare schematic diagrams of system "as-built" ductwork and piping layouts to facilitate
reporting.
Lubricate all motors and bearings.
Check fan belt tension.
Check fan rotation.

PRELIMINARY PROCEDURES FOR STEAM SYSTEM BALANCING
A.

Before operating the system perform these steps:
1.
2.
3.
4.
5.
6.

3.3

Prepare "punch list" of items the contractor must correct prior to commencing work.
Open valves to full open position. Close coil bypass valves.
Remove and clean all strainers.
Examine steam systems and determine if piping is properly sloped.
Set temperature controls so all coils are calling for full flow.
Check and set operating temperatures to design requirements.

MEASUREMENTS

A.

Provide all required instrumentation to obtain proper measurements, calibrated to the tolerances
specified in the referenced standards. Instruments shall be properly maintained and protected
against damage.

B.

Provide instruments meeting the specifications of the referenced standards.

C.

Use only those instruments which have the maximum field measuring accuracy and are best
suited to the function being measured.

D.

Apply instrument as recommended by the manufacturer.

E.

Use instruments with minimum scale and maximum subdivisions and with scale ranges proper
for the value being measured.

F.

When averaging values, take a sufficient quantity of readings which will result in a repeatability
error of less than 5 percent. When measuring a single point, repeat readings until 2 consecutive
identical values are obtained.

G.

Take all reading with the eye at the level of the indicated value to prevent parallax.
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H.

Use pulsation dampeners where necessary to eliminate error involved in estimating average of
rapidly fluctuation readings.

1.

Take measurements in the system where best suited to the task.

PERFORMING TESTING, ADJUSTING, AND. BALANCING

3.4
A.

Perform testing and balancing procedures on each system identified, in accordance with the
detailed procedures outlined in the referenced standards.

B.

Cut insulation, ductwork, and piping for installation of test probes to the rmrumum extent
necessary to allow adequate performance of procedures.

C.

Patch insulation, ductwork, and housings, using materials identical to those removed.

D.

Seal ducts and piping, and test for and repair leaks.

E.

Seal insulation to re-establish integrity of the vapor barrier.

F.

Mark equipment settings, including damper control positions, valve ind icators, fan speed control
levers , and similar controls and devices, to show final settings. Mark with paint or other
suitable, permanent identification materials.

G.

Retest, adjust, and balance systems subsequent to significant system modifications, and resubmit
test results.

H.

Test, adjust and balance domestic hot water circulating loops so that the pressure drop in each
loop is equal.

3.5

RECORD AND REPORT DATA
A.

Record all data obtained during testing, adjusting, and balancing in accordance with, and on the
forms recommended by the referenced standards, and as approved on the sample report forms .

B.

Prepare report of recommendations for correcting unsatisfactory mechanical performances when
system cannot be successfully balanced.

END OF SECTION 15990
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SECTION 16010 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

RELATED DOCUMENTS

1.1

A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this and the other sections of Division 16.

B.

Related Sections: The following Division 16 sections contain requirements that relate to this
section:
1.

"Basic Electrical Materials and Methods," for materials and methods common to the
remainder of Division 16, plus general related specifications including:
a.

1.2

Access to electrical installations.

SUMMARY
A.

This Section includes general administrative and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in General and Supplemental Conditions:
1.
2.
3.
4.
5.
6.
7.

1.3

Submittals.
Record documents.
Maintenance manuals.
Rough-ins.
Electrical installations.
Cutting and patching.
Substitutions.

QUALITY ASSURANCE
A.

National Electrical Code Compliance: Components and installation shall comply with latest
edition ofNFPA 70 "National Electrical Code ."

B.

NFP A Compliance: Components and installation shall comply with the following:
1.

NFPA 101 - Life Safety Code.

C.

UL Compliance: Comply with applicable UL standards pertaining to specific types of electrical
materials and components. Provide such that are UL-listed and labeled where applicable.

D.

NEMA Compliance: Comply with applicable NEMA standards pertaining to specific types of
electrical materials and components.
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SUBMITTALS

1.4

A.

Gen eral: Follow the procedures specified in General Conditions.

B.

Increa se the number of electrical related shop drawings, product data, and samples submitted, to
allo w for required distribution plus one copy of each submittal required, which will be retained
by the Electrical Consulting Engineer.

C.

Additional copies ma y be required by individual sections of these Specifications.

RECORD DOCUMENTS

1.5
A.

Prepare record documents in accordance with the requirements in General Conditions.
addition to the requirements specified, indicate installed conditions for:
1.

2.
3.

In

Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.
Equipment locations (exposed and concealed), dimensioned from prominent building
lines.
Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

OPERATION AND MAINTENANCE MANUALS

1.6
A.

Prepare three (3) bound Operation and Maintenance Manuals including the following
information for equipment items:
1.

2.

3.
4.
5.
6.

1.7

Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, complete nomenclature and commercial numbers of
replacement parts, and complete parts listing with part name and number.
Manufacturer's printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown , and emergency
instructions; and summer and winter operating instructions.
Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.
Servicing instructions and lubrication charts and schedules.
Reviewed shop drawings and submittals.
Record of spare parts provided to Owner with a signature of receipt by Owner's
representative.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.
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B.

Deliver products in factory-fabricated type containers or wrappings which properly protect
product from damage.

C.

Store products indoors in clean, dry space in original containers. Protect products from weather,
construction traffic and debris. When necessary to store outdoors, take similar precautions and
store above grade and enclose with waterproof covering.

D.

Handle products carefully to prevent physical damage. Do not install damaged products; replace
damaged products with new.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

ROUGH-IN

A.

Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B.

Refer to equipment specifications in Divisions 2 through 16 for rough-in requirements.

3.2

ELECTRICAL INSTALLATIONS

A.

General: Sequence, coordinate, and integrate the various elements of electrical systems,
materials, and equipment. Comply with the following requirements:
1.
2.
3.
4.
5.

6.
7.

Coordinate electrical systems, equipment, and materials installation with other building
components.
Verify all dimensions by field measurements.
Arrange for chases, slots, and openings in other building components during progress of
construction, to allow for electrical installations.
Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components, as they are constructed.
Sequence, coordinate, and integrate installations of electrical materials and equipment for
efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.
Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.
Coordinate connection of electrical systems with exterior underground and overhead
utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service.
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8.

9.
10.

11.

12.
13.

Install systems , materials, and equipment to conform with reviewed submittal data to
greatest extent possible. Conform to arrangements indicated by the Contract Documents.
recognizing that portions of the Work are shown only in diagrammatic form. Where
coordination requirements conflict with individual system requirements, refer conflict to
the Architect.
Install systems , materials, and equipment level and plumb , parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces .
Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.
Install access panel or doors where units are concealed behind finished surfaces. Access
panels and doors are specified in Division 8 Section "Access Doors" and Division 16
Section "Basic Electrical Materials and Methods."
Install systems , materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.
Install electrical equipment in order to maintain required clearances. Where space
limitations mandate that equipment (i.e. water piping) may contribute moisture within
these clearances, provide non-combustible shielding to protect electrical equipment from
moisture.

CUTTING AND PATCHING

3.3
A.

General: Perform cutting and patching in accordance with General Conditions. In addition to
the requirements specified, the following requirements apply:
1.

Perform cutting, fitting , and patching of electrical equipment and materials required to:
a.
b.
c.
d.
e.
f.

2.
3.

4.

Uncover Work to provide for installation of ill-timed Work.
Remove and replace defective Work.
Remove and replace Work not conforming to requirements of the Contract
Documents.
Remove samples of installed Work as specified for testing.
Install equipment and materials in existing structures.
Upon written instructions from the Architect, uncover and restore Work to provide
for Architect observation of concealed Work.

Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.
Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.
Patch finished surfaces and building components using new materials specified for the
original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.
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SUBSTITUTIONS

3.4
A.

General: All changes and additional work required by this Contractor, or any other contractor,
because of a substitution of an equivalent piece of equipment by this Contractor, shall be the
responsibility of this Contractor. Substitutions will only be considered when the quality of the
product is maintained and it is advantageous to the Owner to consider.

B.

Requests for approval to bid equipment by a manufacturer not listed in these specifications must
be recei ved by Engineer, in written form , a minimum often (10) calendar days prior to bid date.

CLEANING

3.5
A.

All equipment and installed materials shall be cleaned inside and outside. All construction dust
and loose materials shall be removed. Any printed information attached to the equipment shall
be removed and included in the Operation and Maintenance Manuals. Equipment nameplates
shall NOT be removed. Any scratched paint surfaces shall be repaired with manufacturer's
touch-up paint.

END OF SECTION 16010
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SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS

£ART 1 - GENERAL

RELATED DOCUMENTS

1.1
A.

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to this Section.

B.

Requirements specified in Division 16 Section "Basic Electrical Requirements" apply to this
Section.

SUMMARY

1.2
A.

This Section includes the following basic electrical materials and methods to complement other
Di vision 16 Sections and for application with electrical installations.
1.
2.
3.
4.
5.
6.
7.

1.3

Building wire, connectors, and splices for branch circuits and feeders.
Supporting devices for electrical components.
Electrical identifications.
Nonshrink grout for equipment installations.
Miscellaneous metals for support of electrical materials and equipment.
Joint sealers for sealing around electrical materials and equipment; and for sealing
penetrations in fire and smoke barriers, floors , and foundation walls.
Access panels and doors in walls, ceilings, and floors for access to electrical materials and
equipment.

SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 16
Section "Basic Electrical Requirements."

B.

Product data for the following products:
1.
2.

1.4

Access panels and doors.
Joint sealers.

QUALITY ASSURANCE

A.

Comply with NFPA 70 for components and installation.
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B.

Listing and Labeling: Provide products specified in this Section that are listed and labeled.
I.

The Terms "Listed and Labeled": As defined in the National Electrical Code, Article
100.

C.

Installer Qualifications: Engage an experienced Installer for the installation and application of
joint sealers , access panels , and doors.

D.

Qualify welding processes and welding operators in accordance with AWS D 1.1 "Structural
Welding Code - Steel."
1.

E.

Certify that each welder has satisfactorily passed AWS qualification tests for welding
processes involved and, if pertinent, has undergone recertification.

Fire-Resistance Ratings: Where a fire-resistance classification is indicated, provide access door
assembly with panel door, frame, hinge , and latch from manufacturer listed in the UL "Building
Materials Directory" for rating shown .
1.

Provide UL Label on each fire-rated access door .

PROJECT CONDITIONS

1.5

A.

Environmental Conditions: Apply joint sealers under temperature and humidity conditions
within the limits permitted by the joint sealer manufacturer. Do no apply joint sealers to wet
substrates.

PART 2 - PRODUCTS

MANUFACTURERS

2.1

A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1.

Building Wire:
a.
b.
c.

2.

Carol Cable Co., Inc.
Senator Wire and Cable Co.
Southwire Company.

Access Doors:
a.
b.
c.
d.
e.

Bar-Co., Inc.
J.L. Industries.
Karp Associates, Inc.
Milcor Div. Inryco, Inc.
Nystrom, Inc.
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3.

Elastomeric Joint Sealers:
a.

One-Part, Mildew-Resistant, Silicone Sealant:
1)
2)
3)
4)

4.

"863 #345 White," Pecora Corp.
"Rhodorsil 6B White," Rhone-Poulenc, Inc.
"Proglaze White," Tremco Corp.
"OmniPlus," Sonneborn BUIlding Products Div.

Fire-Resistant Joint Sealers :
a.
b.
c.

STI (Specified Technologies, Inc.)
3M Fire Protection Products.
IPC (International Protective Coatings Corp.)

BUILDING WIRE

2.2
A.

Description: Single conductor, copper. Solid conductor for No. 12 AWG and smaller; solid or
stranded conductor for No.1 0 AWG ; stranded conductor for larger than No.1 0 AWG.

B.

Thermoplastic Insulated Wire: Conform to NEMA WC 5.

C.

Cross-Linked, Polyethylene Insulated Wire: Conform to NEMA WC 7.

D.

Connectors and Splices: Units of size, ampacity rating, material, type , and class suitable for
service indicated. Select to comply with Project's installation requirements.

2.3

SUPPORTING DEVICES
A.

Channel and angle support systems, hangers, anchors, sleeves, brackets, fabricated items , and
fasteners are designed to provide secure support from the building structure for electrical
components.
1.

2.

B.

Steel channel supports have 9/16-inch (14-mm) diameter holes at a maximum of 8 inches (203
mm) o.c ., in at least 1 surface.
1.

C.

Material: Steel , except as otherwise indicated, protected from corrosion with zinc coating
or with treatment of equivalent corrosion resistance using approved alternative finish or
inherent material characteristics.
Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel , except as
otherwise indicated.

Fittings and accessories mate and match with channels and are from the same
manufacturer.

Nonmetallic Channel and Angle Systems: Structural-grade, factory-formed, fiber glass-resin
channels and angles with 9/16-inch (14-mm) diameter holes at a maximum of 8 inches (203 mm)
o.c., in at least 1 surface.

16050 - 3
Lewis Field - East Stadium Reno vation - Phase 1

1.
2.

Fittings and accessories mate and match with channels or angles and are from the same
manufacturer.
Fitting and Accessory Material: Same as channels and angles, except metal items may be
stainless steel.

D.

Raceway and Cable Supports: Manufactured clevis hangers, riser clamps, straps, threaded Cclamps with retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps or "click"type hangers.

E.

Sheet-Metal Sleeves: 0.0276-inch (0.7-mm) or heavier galvanized sheet steel , round tube ,
closed with welded longitudinal joint.

F.

Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel , plain ends.

G.

Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug for nonannored electrical cables in riser conduits. Plugs have
number and size of conductor gripping holes as required to suit individual risers. Body
constructed of malleable iron casting with hot-dip galvanized finish .

H.

Expansion Anchors: Carbon-steel wedge or sleeve type.

I.

Toggle Bolts: All-steel springhead type.

J.

Powder-Driven Threaded Studs: Heat-treated steel.

ELECTRICAL IDENTIFICATION

2.4

A.

Manufacturer's Standard Products: Where more than one type is listed for a specified
application, selection is Installer's option, but provide single type for each application category.
Use colors prescribed by ANSI A13.1 , NFPA 70, and these Specifications.

B.

Engraved, Plastic-Laminated Labels, Signs , and Instruction Plates: Engraving stock, melamine
plastic laminate punched for mechanical fasteners 1/16-inch (1.6-mm) minimum thick for signs
up to 20 sq. in. (129 sq. em), 1/8 inch (3.2 mm) thick for larger sizes. Engraved legend in black
letters on white face.

C.

Fasteners for Plastic-Laminated and Metal Signs: Self-tapping stainless-steel screws or
No. 10/32 stainless-steel machine screws with nuts and flat and lock washers.
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GROUT

2.5
A.

Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.
1.

2.
3.

Characteristics:
Post-hardening, volume-adj usting, dry, hydraulic-cement grout
nonstaining, noncorrosive, nongas eous, and recommended for interior and exterior
applications.
Design Mix: 5000-psi (34.50MPa), 28-day compressive strength.
Packaging: Premixed and factory-packaged.

MISCELLANEOUS METALS

2.6
A.

Steel plates, shapes , bars, and bar grating: ASTM A 36.

B.

Cold-Formed Steel Tubing: ASTM A 500 .

C.

Hot-Rolled Steel Tubing: ASTM A 501.

D.

Steel Pipe: ASTM A 53, Schedule 40, welded.

E.

Fasteners: Zinc-coated, type, grade , and class as required.

2.7 JOINT SEALERS
A.

General : Joint sealers, joint fillers , and other related materials compatible with each other and
with joint substrates under conditions of service and application.

B.

Colors: As selected by the Architect from manufacturer's standard colors.

C.

Elastomeric Joint Sealers: Provide the following types:
1.

D.

One-part, mildew-resistant, silicone sealant compl ying with ASTM C 920, Type S, Grade
NS , Class 25, for uses in non-traffic areas for glass, aluminum, and nonporous joint
substrates; formulated with fungicide; intended for sealing interior joints with nonporous
substrates; and subject to in-service exposure to conditions of high humidity and
temperature extremes.

Fire-Resistant Joint Sealers: Two-part, foamed-in-place, silicone sealant formulated for use in
hrough-penetration fire-stopping around cables, conduit, pipes , and duct penetrations through
fire- rated walls and floors. Sealants and accessories shall have fire- resistance ratings indicated,
as established by testing identical assemblies in accordance with ASTM E 814, by Underwriters'
Laboratories, Inc., or other testing and inspection agency acceptable to authorities having
jurisdiction.
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ACCESS DOORS

2.8
A.

Steel Access Doors and Frames: Factory-fabricated and assembled units, complete with
attachment devices and fasteners ready for installation. Joints and seams shall be continuously
welded steel, with welds ground smooth and flush with adjacent surfaces.

B.

Frames: 16-gage steel, with a 1 inch wide exposed perimeter flange for units installed in unit
masonry, pre-cast, or cast-in-place concrete, ceramic tile , or wood paneling.
1.
2.

C.

For installation in masonry, concrete, ceramic tile, or wood paneling:
inch-wide-exposed perimeter flange and adjustable metal masonry anchors.
For gypsum wallboard or plaster: perforated flanges with wallboard bead.

Flush Panel Doors: 14-gage sheet steel, with concealed spring hinges or concealed continuous
piano hinge set to open 175 degrees; factory-applied prime paint.
1.

Fire-Rated Units: Insulated flush panel doors, with continuous plano hinge and
self-closing mechanism.

D.

Locking Devices: Flush, screwdriver-operated cam locks.

E.

Locking Devices: Where indicated, provide 5-pin or 5-disc type cylinder locks, individually
keyed; provide 2 keys.

PART 3 - EXECUTION

3.1

WIRING METHODS

A.

Feeders: Type THHN/THWN, copper conductor, in raceway, except as otherwise indicated.

B.

Branch Circuits: Type THHN/THWN, in raceway.

C.

Class 2 and Class 3 Control Circuits: Type THHN/THWN, in raceway, except as otherwise
indicated.

D.

Wire all new branch circuits with 2-# 12 & 1-# 12 grd. in conduit unless indicated otherwise. All
branch circuits shall include 1-# 12 grd. throughout the circuit unless indicated otherwise. Wire
all single phase lighting and power branch circuits with separate neutral conductor. Shared
neutrals between branch circuits of different phases will not be allowed. Conductors for
multiple branch circuits may be routed in the same conduit in accordance with applicable
sections of the code.

3.2

ELECTRICAL SUPPORTING METHODS

A.

Dry Locations: Steel materials.

B.

Support Clamps for PVC Raceways: Click-type clamp system.
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C.

Confo rm to manufacturer's recommendations for selecting supports.

D.

Strength of Supports: Adequate to carry all pre sent and future loads, times a safety factor of at
least 4; 200-lb- (90-kg-) minimum des ign load.

INSTALLATION

3.3
A.

Install wires in raceway according to manufacturer's written instructions and NECA's "Standard
of Installation."

B.

Conductor Splices: Keep to the minimum and comply with the following:
1.
2.

Install splices and tap s that possess equi valent or better mechanical strength and
insulation ratings than un spliced conductors.
Use splice and tap connectors that are compatible with conductor material.

C.

Wiring at Outlets: Install with at least 12 inches (300 mm) of slack conductor at each outlet.

D.

Connect outlets and components to wiring systems and to ground as indicated and instructed by
manufacturer. Tighten connectors and terminals, including screws and bolts, according to
equipment manufacturer's published torque-tightening values for equipment connectors. Where
manufacturer's torquing requirements are not indicated, tighten connectors and terminals
according to tightening requirements specified in UL 486A.

E.

Install devices to securely and permanently fasten and support electrical components.

F.

Raceway Supports: Comply with NFPA 70 and the follo wing requirements:
1.
2.

3.
4.
5.
6.
7.

8.

G.

Conform to manufacturer's recommendations for selecting and installing supports.
Install indi vidual and multiple raceway hangers and riser clamps to support raceways.
Pro vide U bolts, clamps, attachments, and oth er hardware necessary for hanger assembly
and for securing hanger rods and conduits.
Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.
Spare Capacity: Size supports for multiple conduits so capacity can be increased by a 25
percent minimum in the future.
Support individual horizontal raceways with separate, malleable iron pipe hangers or
clamps.
Hanger Rods: 1/4-inch (6-mm) diameter or larger threaded steel , except as otherwise
indicated.
Spring Steel Fasteners: Specifically designed for supporting single conduits or tubing.
May be used in lieu of malleable iron hangers for I-I/2-inch (38-mm) and smaller
raceways serving lighting and receptacle branch circuits abo ve suspended ceilings and for
fastening raceways to channel and slotted angle supports.
In vertical runs , arrange support so the load produced by the weight of the raceway and
the enclosed conductors is carried entirely by the conduit supports, with no weight load
on raceway terminals.

Vertical Conductor Supports: Install simultaneously with conductors.
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H.

Miscellaneous Supports: Install metal channel racks for mounting cabinets, panelboards,
disconnects, control enclosures, pull boxes , junction boxes, transformers, and other devices
except where components are mounted directly to structural features of adequate strength .

1.

In open overhead spaces , cast boxes threaded to raceways need not be separately supported,
except where used for fixture support ; support sheet-metal boxes directly from the building
structure or by bar hangers . Where bar hangers are used, attach the bar to raceways on opposite
sides of the box and support the raceway with an approved fastener not more than 24 inches
(610 rum) from the box.

J.

Sleeves: Install for cable and raceway penetrations of concrete slabs and walls , except where
core-drilled holes are used. Install for cable and raceway penetrations of masonry and fire-rated
gypsum walls and of all other fire-rated floor and wall assemblies. Install sleeves during
erection of concrete and masonry walls.

K.

Firestopping: Apply to cable and raceway penetrations of fire-rated floor and wall assemblies.
Perform firestopping as specified in Division 7 Section "Firestopping" to reestablish the original
fire-resistance rating of the assembly at the penetration.

L.

Fastening: Unless otherwise indicated, securely fasten electrical items and their supporting
hardware to the building structure. Perform fastening according to the following:
1.

2.
3.
4.
5.
6.
7.
8.

M.

Fasten by means of wood screws or screw-type nails on wood; toggle bolts on hollow
masonry units; concrete inserts or expansion bolts on concrete or solid masonry; and by
machine screws, welded threaded studs, or spring-tension clamps on steel.
Threaded studs driven by a powder charge and provided with lock washers and nuts may
be used instead of expansion bolts, machine screws, or wood screws.
Welding to steel structure may be used only for threaded studs, not for conduits, pipe
straps, or any other items.
In partitions of light steel construction use sheet-metal screws.
Drill holes in concrete beams so holes more than 1-1/2 inches (38 rum) deep do not cut
main reinforcing bars.
Drill holes in concrete so holes more than 3/4 inch (19 rum) deep do not cut main
reinforcing bars.
Fill and seal holes drilled in concrete and not used.
Select fasteners so the load applied to any fastener does not exceed 25 percent of the
proof-test load.

Install identification devices where required.
1.
2.

3.

Install labels where indicated and at locations for best convenience of viewing without
interference with operation and maintenance of equipment.
Coordinate names , abbreviations, colors, and other designations used for electrical
identification with corresponding designations indicated on the Contract Documents or
required by codes and standards. Use consistent designations throughout the Project.
Self-Adhesive Identification Products: Clean surfaces of dust, loose material, and oily
films before applying.
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4.

5.

Identi fy Paths of Underground Electrical Lines: During trench backfilling, for exterio r
und erground power, control, signal, and comm unication lines, install continuou s
und erground plastic line marker located directly abo ve power and communication line s.
Locate 6 to 8 inches (150 to 200 mm) below fini shed grade. Where multiple lines
installed in a common trench or concrete envelope do not ex ceed an overall width of 16
inches (400 mm), use a single line marker.
Fo r panelboards, provide framed, typed circuit schedules with explicit de scription and
identification of items controlled by each individual breaker.

EXAMINATION

3.4
A.

3.5

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting installation and
application of joint sealers and access panels.
Do not proceed with installation until
unsatisfactory conditions have been corrected.

GROUTING
A.

Install nonmetallic nonshrink grout for mechanical equipment base bearing surfaces, pump and
other equipment base plates, and anchors. Mix grout according to manufacturer's printed
instructions.

B.

Clean surfaces that will come into contact with grout.

C.

Provide forms for placement of grout, as required.

D.

Avoid air entrapment when placing grout.

E.

Place grout to completely fill equipment bases.

F.

Place grout on concrete bases to provide a smooth bearing surface for equipment.

G.

Place grout around anchors.

H.

Cure placed grout according to manufacturer's printed instructions.

3.6

ERECTION OF METAL SUPPORTS AND ANCHORAGE
A.

Cut, fit, and place miscellaneous metal fabrications accurately
elevation to support and anchor electrical materials and equipment.

B.

Field Welding: Comply with AWS "Structural Welding Code."

16050 - 9
Lewis Field - East Stadium Renovation - Phase 1

In

location, alignment, and

APPLICATION OF JOINT SEALERS

3.7

A.

Surface Cleaning for Joint Sealers: Clean surfaces of joints immediately before applying joint
sealers to comply with recommendations ofjoint sealer manufacturer.

B.

Apply joint sealer primer to substrates as recommended by joint sealer manufacturer. Protect
adjacent areas from spillage and migration of primers, using masking tape. Remove tape
immediately after tooling without disturbing joint seal.

C.

General: Comply with joint sealer manufacturers' printed application instructions applicable to
products and applications indicated, except where more stringent requirements apply.
1.

Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants.

D.

Tooling: Immediately after sealant application and prior to time shinning or curing begins, tool
sealants to form smooth, uniform beads; to eliminate air pockets; and to ensure contact and
adhesion of sealant with sides of joint. Remove excess sealants from surfaces adjacent to joint.
Do not use tooling agents that discolor sealants or adjacent surfaces or are not approved by
sealant manufacturer.

E.

Installation of Fire-Stopping Sealant: Install sealant, including forming, packing, and other
accessory materials, to fill openings around electrical services penetrating floors and walls, to
provide fire-stops with fire-resistance ratings indicated for floor or wall assembly in which
penetration occurs. Comply with installation requirements established by testing and inspecting
agency.

INSTALLATION OF ACCESS DOORS

3.8

A.

Set frames accurately in position and securely attached to supports, with face panels plumb and
level in relation to adjacent finish surfaces.

B.

Adjust hardware and panels after installation for proper operation.

C.

Install access doors where required for access to any equipment which becomes concealed by
other construction. Provide access door of adequate size to maintain and replace concealed
equipment.

END OF SECTION 16050
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SECTION 16130 - RACEWAYS AND BOXES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1.
2.
3.

1.2

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods" for raceways and box supports.
"Wiring Devices" for devices installed in boxes and for floor-box service fittings.

SUMMARY
A.

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
1.

Raceways include the following:
a.
b.
c.

2.

Boxes, enclosures, and cabinets include the following:
a.
b.
c.
d.

1.3

Electrical metallic tubing (EMT).
Flexible metal conduit (FMC).
Surface raceways.

Device boxes.
Outlet boxes.
Pull and junction boxes.
Cabinets and hinged-cover enclosures.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 16
Section "Basic Electrical Requirements."

B.

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures,
and cabinets.
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1.4

QUALITY ASSURANCE
A.

Listing and Labeling: Provide raceways and boxes specified in this Section that are listed and
labeled.
1.

The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.

B.

Comply with NECA's "Standard of Installation."

C.

Comply with NFPA 70.

1.5

COORDINATION
A.

Coordinate layout and installation of raceways and boxes with other construction elements to
ensure adequate headroom, working clearance, and access.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products by one of the following:
1.

Metal Conduit and Tubing:
a.
b.
c.
d.
e.
f.
g.

2.

Alflex Corp.
Anamet, Inc.; Anaconda Metal Hose.
Anixter Brothers, Inc.
Carol Cable Co., Inc.
Grinnell Co.; Allied Tube and Conduit Div .
Monogram Co.; AFC.
Triangle PWC, Inc.

Conduit Bodies and Fittings:
a.
b.
c.
d.
e.
f.
g.
h.

American Electric; Construction Materials Group.
Crouse-Hinds; Div. of Cooper Industries.
Emerson Electric Co.; Appleton Electric Co.
Hubbell, Inc.; Killark Electric Manufacturing Co.
Lamson & Sessions; Carlon Electrical Products.
O-Z/Gedney; Unit of General Signal.
Scott Fetzer Co.; Adalet-PLM.
Spring City Electrical Manufacturing Co.
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3.

Metallic Surface Raceways:
a.
b.
c.

4.

American Electric; Construction Materials Group.
Wiremold Co. (The); Electrical Sales Division.
Hubbell, Inc.

Boxes, Enclosures, and Cabinets:
a.
b.
c.
d.
e.
f.

g.
h.

American Electric; FL Industries.
Crouse-Hinds; Div. of Cooper Industries.
Hubbell Inc.; Killark Electric Manufacturing Co.
Hubbell Inc.; Raco, Inc.
Lamson & Sessions; Carlon Electrical Products.
O-Z/Gedney; Unit of General Signal.
Scott Fetzer Co .; Adalet-PLM.
Thomas & Betts Corp.

METAL CONDUIT AND TUBING

2.2
A.

EMT and Fittings: ANSI C80.3.
1.

B.

Fittings: Set-screw or compression type.

Fittings: NEMA FB 1; compatible with conduit/tubing materials.

SURFACE RACEWAYS

2.3
A.

Surface Metal Raceways:
color.

B.

Surface Non-Metallic Raceway: Non-metallic with snap-on covers with manufacturers standard
color.

C.

Types, sizes, and channels as indicated and required for each application, with fittings that match
and mate with raceways.

2.4

Galvanized steel with snap-on covers with manufacturers standard

OUTLET AND DEVICE BOXES
A.

2.5

Cast-Metal Boxes: NEMA FB 1, Type FD, cast box with gasketed cover.

PULL AND JUNCTION BOXES
A.

Small Sheet Metal Boxes: NEMA OS 1.

B.

Cast-Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover.
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2.6

ENCLOSURES AND CABINETS
A.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous hinge cover and flush latch.
2.

B.

Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

Cabinets: NEMA 250, Type 1, galvanized steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel. Hinged door in front cover
with flush latch and concealed hinge. Key latch to match panelboards. Include metal barriers to
separate wiring of different systems and voltage, and include accessory feet where required for
freestanding equipment. .

PART 3 - EXECUTION

3.1

EXAMINATION
A.

3.2

Examine surfaces to receive raceways, boxes, enclosures, and cabinets for compliance with
installation tolerances and other conditions affecting performance of raceway installation. Do not
proceed with installation until unsatisfactory conditions have been corrected.

WIRING METHODS
A.

Indoors: Use the following wiring methods:
1.
2.
3.

3.3

Exposed: EMT.
Concealed: EMT.
Boxes and Enclosures: NEMA 250, Type 1, except as follows:

INSTALLATION
A.

Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's written
instructions.

B.

Minimum Raceway Size: 1/2-inch trade size (DNI6).

C.

Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and floors.

D.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

E.

Install raceways level and square and at proper elevations. Provide adequate headroom.

F.

Complete raceway installation before starting conductor installation.

G.

Support raceways as specified in Division 16 Section "Basic Electrical Materials and Methods."
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H.

Use temporary closures to prevent foreign matter from entering raceways.

I.

Make bend s and offsets so ill is not reduced. Keep legs of bends in the same plane and straight
legs of offsets parallel , unless otherwi se indicated.

J.

Use racewa y fittings compatible with raceways and suitable for use and location.
For
intermediate steel conduit, use threaded rigid steer conduit fittings , unless otherwise indicated.

K.

Run concealed raceways, with a minimum of bends, in the shortest practical distance considering
the type of building construction and obstructions, unless otherwise indicated.

L.

Install exposed raceways parallel to or at right angles to nearby surfaces or structural members,
and follow the surface contours as much as practical.
1.
2.

M.

Run parallel or banked raceways together, on common supports where practical.
Make bends in parallel or banked runs from same centerline to make bends parallel. Use
factory elbows only where elbows can be installed parallel; otherwise, provide field bends
for parallel raceways.

Join racewa ys with fittings designed and approved for the purpose and make joints tight.
1.
2.

Make raceway terminations tight. Use bonding bushings or wedges at connections subject
to vibration. Use bonding jumpers where joints cannot be made tight.
Use insulating bushings to protect conductors.

N.

Tighten set screws of threadless fittings with suitable tools .

O.

Terminations: Where raceways are terminated with locknuts and bushings, align raceways to
enter squarely and install locknuts with dished part against the box. Where terminations are not
secure with 1 locknut , use 2 locknuts: 1 inside and 1 outside the box.

P.

Where raceways are terminated with threaded hubs , screw raceways or fittin gs tightly into the hub
so the end bears against the wire protection shoulder. Where chase nipples are used , align
raceways so the coupling is square to the box and tighten the chase nipple so no threads are
exposed.

Q.

Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or monofilament plastic
line with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack
at each end of the pull wire.

R.

Signal System Raceways, 2-Inch Trade Size (DN53) and Smaller: In addition to the above
requirements, install raceways in maximum lengths of 150 feet (45 m) and with a maximum of
two 90-degree bends or equi valent. Separate lengths with pull or junction boxes where necessary
to comply with these requirements.

16130 - 5
Lewis Field - East Stadium Renovation - Phase 1

S.

Install raceway sealing fittings according to manufacturer's written instructions. Locate fittings at
suitable, approved, and accessible locations and fill them with UL-listed sealing compound. For
concealed raceways, install each fitting in a flush steel box with a blank cover plate having a
finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings at the
following points:
1.
2.

Where conduits pass from warm to cold locations, such as the boundaries of refrigerated
spaces.
Where otherwise required by NFPA 70.

T.

Flexible Connections: Use maximum of 6 feet (1830 mrn) of flexible conduit for recessed and
semi-recessed lighting fixtures; for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use liquidtight flexible conduit in wet or damp locations. Install
separate ground conductor across flexible connections.

U.

Install hinged-cover enclosures and cabinets plumb. Support at each comer.

CLEANING

3.4
A.

On completion of installation, including outlet fittings and devices, inspect exposed finish.
Remove burrs, dirt , and construction debris and repair damaged finish, including chips, scratches,
and abrasions.

END OF SECTION 16130
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections:
Section:
1.
2.
3.

1.2

The following Division 16 Sections contain requirements that relate to this

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."
"Raceways and Boxes."

SUMMARY
A.

1.3

This Section includes various types of receptacles, connectors, switches and finish plates.

SUBMITTALS
A.

General: Submit the following in accordance with Conditions of Contract and Division 16
Section "Basic Electrical Requirements."

B.

Product Data: For each product specified.

C.

Shop Drawings: Legends for receptacles and switch plates.

D.

Maintenance Data: For materials and products to include in Maintenance Manuals specified in
Division 16 Section "Basic Electrical Requirements."

1.4

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction.

B.

Comply with NEMA WD 1.

C.

Comply with NFPA 70, "National Electrical Code."
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PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide products by one of the following:
1.

Wiring De vices:
a.
b.
c.

2.

Multioutlet Assemblies:
a.
b.
c.

2.2

Hubbell , Inc.; Wiring Devices Div.
Leviton Manufacturing Co ., Inc.
Pass & Seymour/Legrand; Wiring Devices Div.

Hubbell, Inc .
Mono-Systems, Inc .
Wiremold Co.

RECEPTACLES
A.

Comply with NEMA Standards WD 1 and WD 6, "General Purpose Wiring Devices."

B.

Enclosures: NEMA 1 equivalent, except as otherwise indicated.

C.

Receptacles, Straight-Blade and Locking Type: Except as otherwise indicated, comply with
Federal Specification WC-596F and heavy-duty commercial specification grade of UL Standard
498 , "Electrical Attachment Plugs and Receptacles." Provide NRTL labeling of devices to verify
these compliances. Provide 20A duplex receptacles, 3 wire grounding type NEMA 5-20R unless
indicated otherwise on the plans.

2.3

SWITCHES
A.

2.4

Snap Switches: Quiet-type a.c. switches, NRTL listed and labeled as complying with UL
Standard 20 "General Use Snap Switches," and with Federal Specification WS-896E. Devices
shall have grounding terminal.

WALL PLATES
A.

Single and combination types match corresponding wiring devices. Wall plates provided shall
be by the same manufacturer as devices furnished.
1.
2.
3.
4.

Plate-Securing Screws: Metal with head color to match plate finish.
Material for Finished Spaces: Type 302, satin-finished stainless steel.
Closure Plug: Arranged to close unused 3-inch cored openings and reestablish fire rating
of floor.
Wiring: Three No. 12 AWG power and ground conductors; one 75-ohm coaxial
telephone/data cable; and one four-pair, 75-ohm telephone/data cable.
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TELEPHONEIDATAlVIDEO OUTLETS

2.5
A.

Components: 4-inch by 4-inch sheet metal device box with single-gang ring and 3/4-inch conduit
with pull wire from box stubbed abo ve accessible ceiling in new wall construction unle ss
indicated otherwise.

B.

Provide surface raceway on existing wall construction with appropriate box to above accessible
ceiling.

FINISHES

2.6

A.

Color: Gray, unless otherwise indicated or required by Code.

PART 3 - EXECUTION

INSTALLATION

3.1
A.

Install devices and assemblies plumb and secure.

B.

Install wall plates when painting is complete.

C.

Arrangement of Devices: Unless otherwise indicated, mount flush , with long dimension
vertical, and grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

D.

Protect devices and assemblies during painting.

3.2

CONNECTIONS
A.

Connect wiring device grounding terminal to outlet box with bonding jumper.

B.

Tighten electrical connectors and terminals according to manufacturers published torquetightening values. If manufacturers torque values are not indicated, use those specified in UL
486A and UL 486B.

3.3

FIELD QUALITY CONTROL
A.

Test wiring devices for proper polarity and ground continuity. Operate each device at least six
times.

B.

Test GFCI operation with both local and remote fault simulations according to manufacturer's
written instructions.

C.

Replace damaged or defective components.
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3.4

CLEANING
A.

3.5

Internally clean devices, device outlet boxes, and enclosures. Replace stained or improperly
painted wall plates or devices.

WIRING DEVICE SCHEDULE

Hubbell
Receptacle
(commercial application)"
Receptacle
(GFCI)
Snap Switch
(SPST)
Snap Switch
(3-way)
Snap Switch
(4-way)
Snap Switch
(pilot light)

Man ufact urer Model Numbers
Leviton
Pass& Seymour

5362

5362A

5362a

GF5362

6899

2091

HBL1221

1221-2

20ACI

HBL1223

1223-2

20AC3

HBL1224

1224-2

20AC4

HBL1221PL

1221PLR

20ACIRPL

END OF SECTION 16140
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SECTION 16452 - GROUNDING

P'ART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division I Specification Sections, apply to this Section.

B.

Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1.
2.

1.2

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."

SUMMARY
A.

1.3

This Section includes grounding of electrical systems and equipment and basic requirements for
grounding for protection of life, equipment, circuits, and systems. Grounding requirements
specified in this Section may be supplemented in other Sections of these Specifications.

QUALITY ASSURANCE
A.

Comply with NFPA 70.

B.

Comply with UL 467.

C.

Listing and Labeling: Provide products specified in this Section that are listed and labeled.

1.

The Terms "Listed" and "Labeled": As defined in the National Electrical Code, Article
100.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide products by one of the following:
1.
2.
3.
4.
5.

Apache Grounding; Nashville Wire Products.
Boggs: H. L. Boggs & Co.
Chance: A. B. Chance Co.
Dossert Corp.
Erico Inc.; Electrical Products Group.
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6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

2.2

Galvan Industries, Inc.
Hastings Fiber Glass Products, Inc.
Heary Brothers Lightning Protection Co.
Ideal Industries, Inc.
ILSCO.
Kearney.
Korns: C. C. Korns Co.
Lightning Master Corp.
Lyncole XIT Grounding.
O-Z/Gedney Co.
Raco, Inc.
Salisbury: W.H. Salisbury & Co., Utility.
Thomas & Betts, Electrical.
Utilco Co.

GROUNDING AND BONDING PRODUCTS

A.

Governing Requirements: Where types, sizes, ratings, and quantities indicated are in excess of
National Electrical Code (NEC) requirements, the more stringent requirements and the greater
size, rating, and quantity indications govern.

WIRE AND CABLE GROUNDING CONDUCTORS

2.3
A.

Comply with Division 16 Section "Basic Electrical Materials and Methods." Conform to NEC
Table 8, except as otherwise indicated, for conductor properties, including stranding.

B.

Equipment Grounding Conductors: Insulated with green color insulation.

C.

Bare Copper Conductors: Conform to the following:
1.
2.
3.

Solid Conductors: ASTM B 3.
Assembly of Stranded Conductors: ASTM B 8.
Tinned Conductors: ASTM B 33.

PART 3 - EXECUTION

3.1

APPLICATION

A.

Equipment Grounding Conductors: Comply with NEC Article 250 for types, sizes, and quantities
of equipment grounding conductors, except where specific types, larger sizes, or more conductors
than required by NEC are indicated. .
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1.

Install separate insulated equipment grounding conductor with circuit conductors for the
items below in addition to those required by Code:
a.
b.
c.
d.
e.

2.

B.

Feeders and branch circuits.
Lighting circuits.
Receptacle circuits.
Single-phase motor or appliance branch circuits.
Flexible raceway runs.

Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic raceways
unless they are designated for telephone or data cables.

Separately Derived Systems:
Paragraph 250-26.

Where NEC requires grounding, ground according to NEC

INSTALLATION

3.2
A.

General: Ground electrical systems and equipment according to NEC requirements, except where
Drawings or Specifications exceed NEC requirements. Bond new electrical service for Axe
Library to existing service ground.

B.

Grounding Conductors: Route along the shortest and straightest paths possible, except as
otherwise indicated. Avoid obstructing access or placing conductors where they may be subjected
to strain, impact, or damage.

CONNECTIONS

3.3
A.

General: Make connections so possibility of galvanic action or electrolysis is minimized. Select
connectors, connection hardware, conductors, and connection methods so metals in direct contact
will be galvanically compatible.
1.
2.
3.
4.
5.

B.

Use electroplated or hot-tin-coated materials to assure high conductivity and to make
contact points closer in order of galvanic series.
Make connections with clean, bare metal at points of contact.
Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.
Make aluminum-to-galvanized steel connections with tin-plated copper jumpers and
mechanical clamps.
Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

Equipment Grounding-Wire Terminations: For No.8 AWG and larger, use pressure-type
grounding lugs. No. lOAWG and smaller grounding conductors may be terminated with winged
pressure-type connectors.
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C.

Noncontact Metal Raceway Terminations: Where metallic raceways terminate at metal housings
without mechanical and electrical connection to housing, terminate each conduit with a grounding
bushing. Connect grounding bushings with a bare grounding conductor to grounding bus or
terminal in housing. Bond electrically noncontinuous conduits at both entrances and exits with
grounding bushings and bare grounding conductors, exce pt as otherwise indicated.

D.

Tighten screws and bolts for grounding and bonding connectors and terminals according to
manufacturer's published torque-tightening values. Where these requirements are not available,
use those specified in UL 486A and UL 486B.

E.

Compression-Type Connections:
Use hydraulic compression tools to provide correct
circumferential pressure for compression connectors. Use tools and dies recommended by
manufacturer of connectors.

END OF SECTION 16452
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SECTION 16476 - DISCONNECT SWITCHES AND CIRCUIT BREAKERS

P.ART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1.
2.
3.

1.2

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."
"Wiring Devices" for attachment plugs and receptacles, and snap switches used for
disconnect switches.

SUMMARY
A.

This Section includes individually mounted switches and circuit breakers used for the following:
1.
2.
3.

1.3

Feeder and equipment disconnect switches.
Feeder branch-circuit protection.
Motor disconnect switches.

SUBMITTALS
A.

General: Submit each item in this Article according to the Conditions of the Contract and
Division 16 Section "Basic Electrical Requirements."

B.

Product Data for disconnect switches, circuit breakers, and accessories specified in this Section.

C.

Maintenance data for tripping devices to include in the Operation and Maintenance Manual
specified in Division 16 "Basic Electrical Requirements."

1.4

QUALITY ASSURANCE
A.

Source Limitations: Obtain disconnect switches and circuit breakers from one source and by a
single manufacturer.

B.

Comply with NFPA 70 for components and installation.
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C.

Listing and Labeling: Provide disconnect switches and circuit breakers specified in this Section
that are listed and labeled.

1.

The Terms "Listed" and "Labeled":
Article 100.

As defined

III

the National Electrical Code,

PART 2 - PRODUCTS
MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide disconnect switches and circuit breakers by one
of the following:
1.

Molded-Case Circuit Breakers:
a.
b.
c.
d.
e.

2.2

Eaton Corp.; Cutler-Hammer Products.
General Electric Co.; Electrical Distribution and Control Division.
Siemens Energy & Automation, Inc.
Square D Co.
Westinghouse Electric Corp.; Distribution & Control Business Unit.

ENCLOSED CIRCUIT BREAKERS
A.

Enclosed, Molded-Case Circuit Breaker: NEMA AB 1, with lockable handle.

B.

Characteristics: Frame size , trip rating, number of poles, and auxiliary devices as indicated and
interrupting rating to meet available fault current.

C.

Application Listing: Appropriate for application, including switching fluorescent lighting loads or
heating, air-conditioning, and refrigerating equipment.

D.

Current-Limiting Trips: Where indicated, let-through ratings less than NEMA FU 1, Class RK.-5.

E.

Current Limiters: Where indicated, integral fuse listed for circuit breaker.

F.

Molded-Case Switch: Where indicated, molded-case circuit breaker without trip units.

G.

Lugs: Mechanical lugs and power-distribution connectors for number, size , and material of
conductors indicated.

H.

Accessories: As indicated.

1.

Enclosure: NEMA AB I, Type 1, unless otherwise specified or required to meet environmental
conditions of installed location.

16476 - 2
Lewis Field - East Stadium Renovation - Phase 1

PART 3 - EXECUTION

3.1

INSTALLATION
A.

Install disconnect switches and circuit breakers
manufacturer's written instructions.

B.

Install disconnect switches and circuit breakers level and plumb.

C.

Install wiring between disconnect switches, circuit breakers, control, and indication devices as
indicated.

D.

Connect disconnect switches and circuit breakers and components to wiring system and to ground
as indicated and instructed by manufacturer.
1.

E.

3.2

III

locations as indicated, according to

Tighten electrical connectors and terminals according to manufacturer's published torquetightening values. Where manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

Identify each disconnect switch and circuit breaker according to requirements specified
Division 16 Section "Basic Electrical Materials and Methods."

III

FIELD QUALITY CONTROL

A.

3.3

Correct malfunctioning units on-site, where possible, and demonstrate compliance; otherwise,
remove and replace with new units and retest.

CLEANING
A.

After completing system installation, including outlet fittings and devices, inspect exposed finish.
Remove burrs, dirt, and construction debris and repair damaged finish including chips, scratches,
and abrasions.

END OF SECTION 16476
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SECTION 16510 - LIGHTING

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

Related Sections: The following Division 16 Sections contain requirements that relate to this
Section:
1.
2.
3.

1.2

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."
"Lighting Control Equipment" for modular dimmers, programmable lighting control
systems, time switches, photoelectric relays, occupancy sensors, power relays, and
contactors.

SUMMARY
A.

1.3

This Section includes lighting fixtures, lamps , ballasts and accessories.

SUBMITTALS
A.

General : Submit the following in accordance with Conditions of the Contract and Division 16
Section "Basic Electrical Requirements."

B.

Product Data describing fixtures, lamps and ballasts. Arrange Product Data for fixtures in
order of fixture designation. Include data on features and accessories and the following:
1.
2.

Outline drawings indicating dimensions and principal features of fixtures.
Electrical Ratings and Photometric Data: Certified results of independent laboratory tests
for fixtures and lamps.

C.

Dimming Ballast Compatibility Certificates: Signed by manufacturer of ballast certifying that
ballasts are compatible with dimming systems and equipment with which they are used.

D.

Maintenance Data: For lighting fixtures to include in maintenance manuals specified
Division 16 Section "Basic Electrical Requirements."

1.4

QUALITY ASSURANCE
A.

Comply with NFPA 70.

B.

NFP A 101 Compliance: Comply with visibility and luminance requirements for exit signs.
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III

1.5

COORDINATION
A.

Fixtures, Mounting Hardware, and Trim: Coordinate layout and installation of lighting fixtures
with ce iling system and other construction.

PART 2 - PRODUCTS

2.1

MANUFACTURERS
A.

Subject to compliance with requirements, provide one of the products specified in each Interior
Lighting Fixture Schedule.
1.

Lighting Fixtures:
a.
b.
c.
d.
e.
f
g.
h.
1.

J.
k.
1.
m.
n.
o.
2.

Fluorescent Ballasts:
a.
b.
c.
d.
e.
f.

3.

Alkco ; A Subsidiary of Jac Jacobsen Industries, Inc.
Columbia Div., USI Lighting (C)
Emergi-Lite, Inc. (EL)
Fail-Safe Lighting Systems, Inc. (FS)
Halo Lighting Div ; McGraw-Edison Co. (H)
High-Lites, Inc. (HL)
Hubbell/Lighting Division (Hu)
Infinity Lighting, Inc.
Lithonia Lighting Div; Nat.'l Service Ind. Inc. (L)
Marco, Inc. (Ma)
Metalux Div. ; Cooper Industries Co. (M)
Omega Lighting Div; Emerson Electric Co. (0)
Sure-Lites Div.; Cooper Industries (SL)
Thomas Lighting Inc. (T)
H.E. Williams, Inc. (W)

Advance Transformer Co .
Electronic Ballast Technology, Inc.
Lutron Electronics, Inc. (dimming ballasts)
Osram Sylvania
Motorola, Inc.
Triad-Utrad Div. ; Magnetek

Lamps:
a.
b.

General Electric Co.
Osram Sylvania
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INTERIOR FIXTURES AND FIXTURE COMPONENTS, GENERAL

2.2

A.

Metal Parts: Free from burrs , sharp comers, and edges.

B.

Sheet Metal Components: Steel , except as indicated. Form and support to prevent warping and
sagging.

C.

Doors, Frames, and Other Internal Access: Smooth operating. free from light leakage under
operating conditions, and arranged to permit relamping without use of tools. Arrange doors ,
frames , lenses, diffusers, and other pieces to prevent accidental falling during relamping and when
secured in operating position.

D.

Reflecting Surfaces: Minimum reflectance as follows , except as otherwise indicated:
1.
2.
3.
4.

E.

Lenses, Diffusers, Covers, and Globes: 100 percent virgin acrylic plastic or water white, annealed
crystal glass , except as otherwise indicated.
1.
2.

F.

Plastic: High resistance to yellowing and other changes due to aging, exposure to heat , and
UV radiation.
Lens Thickness: 0.125 inch (3 mm) minimum; except where greater thickness is indicated.

Fixture Support Components: Comply with Division 16 Section "Basic Electrical Materials and
Methods."
1.

G.

White Surfaces: 85 percent.
Specular Surfaces: 83 percent.
Diffusing Specular Surfaces: 75 percent.
Laminated Silver Metallized Film: 90 percent.

Ceiling Compatibility: Include accessories as required to allow fixture installation in
indicated ceiling types , modules, suspension systems. Fixtures to be installed in fire-rated
ceilings shall include ballasts and be of construction suitable for such installation.

Fluorescent Fixtures: Conform to UL 1570.

FLUORESCENT LAMP BALLASTS

2.3
A.

Fluorescent Ballasts: Electronic integrated circuit, solid-state, full-light output, energy efficient
type compatible with lamps and lamp combinations to which connected.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Certification by Electrical Testing Laboratory (ETL).
Labeling by Certified Ballast Manufacturers Association (CBM).
Type: Class P, high power factor, except as otherwise indicated.
Sound Rating: "A" rating, except as otherwise indicated.
Voltage: Match connected circuits.
Lamp Flicker: Less than 5 percent.
Minimum Power Factor: 99 percent.
Total Harmonic Distortion (THD) of Ballast Current: Less than 10% for 120 volts and less
than 15% for 277 volts.
Conform to FCC Regulations Part 15, Subpart J for electromagnetic interference.
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10.
11.
12.
13.
14.
15.

B.

Co nfo rm to IEEE C62.4 1, Category A, for resistance to voltage surges for nOID1al and
co mmon modes.
Multilamp Ballasts: Use 2 or 3 lamp ballasts for multilamp fixtures where possibl e.
Lamp-ballast connection method does not reduce norm al rated life of lamps.
Maximum Crest Factor: 1.4
Maintain Constant Light Output over operating ranges 90V to 145V ( 120V ballast) and
200V to 305V (277V ballast).
Provide Sequenced Start Progression (programmed soft start) which first heats the cathode
filament, then ignites the lamp.

Dimming Ballasts: Electronic type providing smooth dimming over a minimum range from 100
to 10 percent light output. Listed for use with specific fluorescent dimming system pro vided
(Lutron Eco-l 0 or equal).

EXIT SIGNS

2.4
A.

General Requirements: Comply with UL 924 and the following:
1.

B.

Internally Lighted Signs: As follows:
1.

2.5

Sign Colors and Lettering Size: Comply with authorities having jurisdiction.

Lamps for AC Operation: Light-emitting diodes, 70 ,000 hours minimum rated lamp life.

LAMPS
A.

Fluorescent Color Temperature and Minimum Color-Rendering Index (CRI): 3500 K and 85 CRI ,
except as otherwise indicated.

B.

Noncompact Fluorescent Lamp Life: Rated average is 20 ,000 hours at 3 hours per start when
used on rapid start circuits.

2.6

FINISHES
A.

Manufacturer's standard, except as otherwise indicated, applied over corrosion-resistant treatment
or primer, free of streaks, runs, holidays, stains, blisters, and similar defects. Finishes shall be
applied after fixture fabrication when available.

B.

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.
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PART 3 - EXECUTION

INSTALLATION

3.1
A.

Fixtures: Set level , plumb, and square with ceiling and walls , and secure according to
manufacturer's written instructions and approved submittal materials. Install lamps in each
fixture.

B.

Support for Fixtures in or on Grid-Type Suspended Ceilings: Use grid for support.
1.
2.
3.

C.

Install a minimum of four ceiling support system rods or wires for each fixture. Locate
not more than 6 inches (150 mm) from fixture corners.
Support Clips: Fasten to fixtures and to ceiling grid members at or near each fixture
corner.
Fixtures of Sizes Less Than Ceiling Grid: Arrange as indicated on reflected ceiling plans
or center in acoustical panel, and support fixtures independently with at least two 3/4inch (20-mm) metal channels spanning and secured to ceiling tees.

After installation, operate all fluorescent lamps at full intensity for 100 hours continuously
before being dimmed to minimize premature lamp failure.

CONNECTIONS

3.2
A.

Make electrical connections to lighting fixtures prior to energizing circuits in order to avoid
premature ballast failure or damage. Ballasts connected to an energized circuit may require
replacement according to the judgement of the Engineer.

B.

Ground lighting units. Tighten electrical connectors and terminals, including grounding
connections, according to manufacturer's published torque-tightening values.
Where
manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

FIELD QUALITY CONTROL

3.3
A.

Inspect each installed fixture for damage. Replaced damaged fixtures and components.

B.

Replace or repair malfunctioning fixtures and components, then retest. Repeat procedure until all
units operate properly.

CLEANING AND ADJUSTING

3.4
A.

Clean fixtures internally and externally after installation.
recommended by manufacturer.

Use methods and materials

END OF SECTION 16510
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SECTION 16721 - MULTIPLEX FIRE ALARM SYSTEl\1

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

B.

The work covered by this section of the specifications includes the furnishing of all labor,
equipment, materials, and performance of all operations in connection with the installation of
the Fire Alarm System as shown on the drawings and as herein specified.

C.

The work covered by this section of the specifications is to be coordinated with the related
work as specified elsewhere under the project specifications.

D.

Related Sections: The following Division 15 or 16 Sections contain requirements that relate to
this Section:
1.
2.

1.2

"Basic Electrical Requirements."
"Basic Electrical Materials and Methods."

SUMMARY
A.

This Section includes addressable fire alarm systems.
components including but not limited to the following:
1.
2.
3.
4.
5.
6.
7.

B.

1.3

It includes requirements for system

Addressable/Intelligent control panel.
Addressable thermal detectors.
Addressable/Intelligent smoke detectors.
Addressable manual pull stations.
"ADA" Horn/strobe units.
"ADA" Strobe Units.
Horns.

This building is presently served by a Simplex #2001 fire alarm system. This system will
remain in service until such time that the new fire alarm system is complete.

DEFINITIONS
A.

Alarm-Initiating Device: A manual station, smoke detector, heat detector, flame detector, or
sprinkler water-flow switch.

B.

Alarm Signal: Signifies a state of emergency requiring immediate action. Pertains to signals
such as the operation of a manual station and the operation of a sprinkler system flow switch.
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C.

Class A Wiring: Circuits arranged and electrically supervised so a single break or single
ground fault condition will be indicated by a trouble signal at the fire alarm control panel
(FACP) and the circuit will continue to be capable of operation for its intended service in the
faulted condition no matter where the break or ground fault condition occurs.

D.

Class B Wiring: Circuits electrically supervised such that a single break or a single ground
fault condition will be indicated by a trouble signal at the FACP no matter where the break or
ground fault condition occurs.

E.

Multiplex System: One using signaling method characterized by the simultaneous or sequential
transmission, or both, and the reception of multiple signals in a communication channel,
including means for positively identifying each signal.

F.

Supervisory Signal: Indicates abnormal status or need for action regarding fire suppression or
other protective system.

G.

Trouble Signal: Indicates that a fault , such as an open circuit or ground, has occurred in the
system.

H.

Zone: Initiating device or combination of devices connected to a single alarm-initiating device
circuit.

1.

Audible Alarm Indication: By speakers for alarm zones indicated.

J.

Visual alarm indication: By "ADA" strobes for alarm zones indicated.

1.4

SUBMITTALS

A.

General: Submit the following according to Conditions of Contract and Division 16 Section
" Basic Electrical Requirements."

B.

Product data for system components. Include dimensioned plans and elevations showing
minimum clearances and installed features and devices.
Include list of materials and
NRTL-listing data.

C.

Wiring. diagrams from manufacturer differentiating between factory- and field-installed wiring.
Include diagrams for equipment and for system with all terminals and interconnections
identified. Indicate components for both field and factory wiring.
Shop drawings showing details of annunciator.

D.

E.

System operation description covering this specific project including method of operation and
supervision of each type of circuit and sequence of operations for all manually and
automatically initiated system inputs and outputs. Manufacturer's standard descriptions for
generic systems are not acceptable. .

F.

Operating instructions for mounting at the FACP.
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G.

Operation and maintenance data for inclusion in Op erating and Maintenance Manu al speci fied
in Division 16 Section "Ba sic Electrical Requirements." Include data for each type produ ct,
including all feature s and operating sequences, both automatic and manual.
Include
recommendations for spare part s to be stocked at the site . Pro vide the names, addresse s, and
telephone numbers of service organizations that carry stock of repair part s for the system to be
furnished.

H.

Product certification signed by the manufacturerof the fire alarm system components certifying
that their products comply with indicated requirements. Certification from factory branch
offices or distributors will not be acceptable.

I.

Submission to Authority Ha ving Jurisdiction: In addition to routine submission of the abo ve
material, make an identical submission to the authority having jurisdiction. Include copies of
annotated Contract Drawings as required to depict component locations to facilitate review.
Upon receipt of comments from the Authority, submit them for review. Make resubmissions if
required to make clarifications or revisions to obtain approval.

J.

Field Test Reports: Indicate and interpret test results for compliance with performance
requirements. Comply with NFPA 72.

K.

Maintenance Data: For fire alarm systems to include in maintenance manuals specified in
Division 16 Section " Basic Electrical Requirements." Comply with NFPA 72.

L.

Battery capacity calculations verifying adequate capacity as specified.

M.

Certificate of Completion: Comply with NFPA 72.

1.5

QUALITY ASSURANCE
A.

Installer Qualifications: A factory-authorized Installer is to perform the Work of this Section.

B.

Compliance With Local Requirements: Comply with the applicable building code, local
ordinances, and regulations, and the requirements of the authority having jurisdiction.

C.

All work specified under this division of the specifications shall be in accordance with the
following codes and agencies:
1.
2.
3.
4.

5.
6.
7.
8.

NFPA 70 - National Electric Code
NFPA 72
NFPA 101 - Life Safety
U.L. - Devices for Fire Protective Signalling Systems (38 , 268 , 346 , 521 , 864 , 1171,
1480,1481)
Uniform Building Code
Uniform Fire Code
NFPA - 90A
ADA - Americans with Disabilities Act , Accessibility Guidelines for Buildings and
Facilities
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D.

NRTL Listing: Provide systems and equipment that are listed and labeled.
1.

E.

1.6

Terms "Listed" and "Labeled": As defined in the "National Electrical Code," Article
100.

Single-Source Responsibility: Obtain fire alarm components from a single manufacturing
source who assumes responsibility for compatibility for system components.
EXTRA MATERIALS

A.

General: Furnish extra materials, matching products installed (as described below), packaging
with protective covering for storage, and identifying with labels clearly describing contents.

B.

Glass Rods for Manual Stations: Furnish quantity equal to 15 percent of the number of manual
stations installed; minimum of 6 rods.

C.

Lamps for Strobe Units: Furnish quantity equal to 10 percent of the number of units installed,
but not less than one.

D.

Smoke Detectors and Fire Detectors: Furnish quantity equal to 10 percent of the number of
units of each type installed but not less than one of each type.

E.

Detector Bases: Furnish quantity equal to 2 percent of the number of units of each type
installed but not less than one of each type.

1.7

MANUFACTURER'S QUALIFICATIONS
A.

The system shall be produced by one of the approved manufacturers who shall have produced
similar systems for a period of at least ten years. The manufacturer shall submit reference of
similar installations made within the past five years. The factory representative shall have been
established locally providing sales and service for a minimum of the last four years.

B.

Upon completion of the installation, the system manufacturer shall send factory trained
personnel to perform all necessary final electrical tests and adjustments at the jobsite and who
shall then submit a "Letter of Certification" stating that: The system was tested and functions
properly and that the system conforms to the requirements of these specifications. Tests to be
performed and reports to be submitted shall be as specified hereinafter. The system
manufacturer shall notify the Owner's Representative at least one week prior to final testing.
All test reports shall be certified and sent to the Owner's Representative for review. Tests shall
be performed in the presence of the Owner's Representative. The local representative shall be
NICET certified to a level two in Fire Protection Technology with an emphasis on Fire Alarm
Systems.

C.

All equipment furnished under this specification shall be installed under the supervision of
technically qualified full-time employees of the manufacturer of the specific equipment.
Equipment may be installed by any factory authorized installer, but must be reviewed and
accepted by a technically qualified employee of the manufacturer.
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D.

To insure compatibility of all components for the system herein specifie d, an y approved
manufacturer shall bid the complete system and be a factory authorized representative of th e
equ ipment which is bid.

PART 2 - PRODUCTS

MANUFACTURERS

2.1
A.

Subject to compliance with requirements, provide products by one of the following:
1.
2.

2.2

Simplex Time Recorder Co.
Approved Equal

SYSTEM DESCRIPTION
A.

General: Complete, Class B (Style B) noncoded, individual initiating devices, addressable,
microprocessor-based fire detection and alarm system with manual and automatic alarrn
initiation, analog addressable smoke detectors, and automatic alarm verification for alarms
initiated by certain smoke detector devices as indicated.

B.

Signal Transmission: Multiplex signal transmission dedicated to fire alarm service only.

C.

Audible Alarm Indication: By sounding tone signals throughout alarm zones and by voice
alarm messages and tone signals on loudspeakers.

D.

Audible Alarm Indications:
acti vation.

E.

Audible Alarm Indication:
alarm.

F.

Visual Alarm Indication:
activation.

G.

By sounding tone signals throughout the facility upon alarm

By sounding tone signals throughout alarm zones activated by

By acti vating "ADA" strobes throughout the facility upon alarm

System connections for alarm-initiation and alarm-indicating circuits:

Class A (Style Z)

winng.

2.3

FUNCTIONAL DESCRIPTION
A.

Accomplish automatic response functions by the first device initiated. Alarm functions
resulting from initiation by the first device are not altered by subsequent alarms. The highest
priority is an alarm signal. Supervisory and trouble signals have second- and third-level
priority. Signals of a higher-level priority take precedence over signals of lower priority even
though the lower-priority condition occurred first. Annunciate all alarm signals regardless of
priority or order received.
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B.

Non-interfering: Zone, power, wire and supervise the system so a signal of one device does not
prevent the receipt of signals from any other device. All devices are manually resettable from
the FACP after the initiating device or devices are restored to normal.

C.

Signal Initiation: The manual or automatic operation of an alarm-initiating or supervisoryoperating device causes the FACP to transmit an appropriate signal including:
1.
2.
3.
4.

General alarm.
Smoke detector alarm.
System trouble.
Fan shutdown.

D.

Silencing at FACP or at remote annunciator: Switches provide capability for acknowledgment
of alarm; supervisory, trouble, and other specified signals at the FACP; capability to reset
system audible and visual alarms separately and capability to silence the local audible signal
and light a light-emitting diode (LED). Subsequent alarms cause the audible signal to sound
again until silenced in tum by switch operation. Restoration to normal of alarm, supervisory,
and trouble conditions extinguish the associated LED and cause the audible signal to sound
again until the restoration is acknowledged by switch operation.

E.

Loss of primary power at the FACP sounds trouble signal at the FACP and the annunciator. An
emergency power light is illuminated at both locations when the system is operating on an
alternate power supply.

F.

Basic Alarm Performance Requirements: Unless otherwise indicated, operation of a manual
station, automatic alarm operation of a smoke or flame or heat detector initiates the following:
1.
2.
3.
4.
5.

G.

Notification-appliance operation.
Identification at the FACP and the remote annunciator of the device originating the
alarm.
Shutdown of fans and other air-handling equipment serving zone when alarm was
initiated.
Recording of the event in the system memory.
Recording of the event by the system printer.

Alarm Silencing, System Reset and Indication: Controlled by switches in the FACP and the
remote annunciator.
1.
2.
3.

Silencing-switch operation halts alarm operation of notification appliances and activates
an "alarm silence" light. Display of identity of the alarm zone or device is retained.
Subsequent alarm signals from other devices or zones reactivate notification appliances
until silencing switch is operated again.
When alarm-initiating devices return to normal and system reset switch is operated,
notification appliances operate again until alarm silence switch is reset.
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H.

Sm oke detecti on for zones or detectors with alarm verification initi ate s th e foll owing:
1.
2.
3.
4.
5.

Audible and visible ind ication of an "alarm verification" signal at the FACP.
Acti vation of a listed and approved "alarm verification" sequence at the FACP and the
detector.
Recording of the event by the system printer.
General alarm if the alarm is verified.
Cancellation of the FACP indication and system reset if the alarm is not verified.

1.

Addressable Devices: The address of a device shall be programmed with the use of a portable
programming accessory. Once the address is set the programmer shall set and verify the
address. This address shall only be set by electronic means. No mechanical means such as
programming pins, dip switches or rotary dials shall be required to set the devices address. All
signal initiating devices shall be addressable.

J.

There shall be no limit to the number of stations, detectors, or zone adaptor modules, which
may be activated or "in alarm" simultaneously.

K.

Remote Detector Sensitivity Adjustment: Manipulation of controls at the FACP causes the
selection of specific addressable smoke detectors for adjustment, display of their current status
and sensitivity settings, and control of changes in those settings. The same controls can be used
to program repetitive, scheduled, automated changes in sensitivity of specific detectors.
Sensitivity adjustments and sensitivity adjustment schedule changes are recorded by the system
printer.

L.

Removal of an alarm-initiating device or a notification appliance initiates the following:
I.

2.
3.
M.

A "trouble" signal indication at the FACP and the annunciator for the device or zone
involved.
Recording of the event by the system printer.
Transmission of trouble signal to remote alarm receiving station.

FACP Alphanumeric Display: Plain-English-language descriptions of alarm, supervisory, and
trouble events; and addresses and locations of alarm-initiating or supervisory devices
originating the report. Display monitoring actions, system and component status, system
commands, programming information, and data from the system's historical memory.

ADDRESSABLE PULL STATIONS

2.4
A.

Double Action: Addressable pull stations will contain electronics that communicate the
stations's status (alarm, normal) to the control panel over two wires which also provide power
to the pull station. The address will be set on each station. The stations will be manufactured
from high impact red Lexan. Lettering will be raised and painted white. The station will
mechanically latch upon operation and remain so until manually reset by opening with a key
common to all system locks.

B.

The front of the station is to be hinged to a backplate assembly and must be opened with a key
to reset the station. The key shall be common with the control panels. Stations which use allen
wrenches or special tools to reset, will not be accepted.

16721-7

Lewis Field - East Stadium Renovation - Phase I

C.

The addressable manual station shall be capable of field programming of its "address" location
on an addressable signaling line circuit.

SMOKE DETECTORS

2.5
A.

General: Smoke Detectors shall include the following features:
1.
2.
3.
4.

5.
6.

7.

8.

B.

Photoelectric Smoke Detectors: Include the following features and characteristics:
1.
2.

C.

Factory Nameplate: Serial number and type identification.
Operating Voltage: 24-V d.c., nominal.
Self-Restoring: Detectors do not require resetting or readjustment after actuation to
restore them to normal operation.
Plug-In Arrangement: Detector and associated electronic components are mounted in a
module that connects to a fixed base with a twist-locking plug connection. The plug
connection requires no springs for secure mounting and contact maintenance. Terminals
in the fixed base shall accept building wiring.
The detector shall contain a locking screw to discourage unauthorized removal of the
head from the base.
The detectors shall have 30-mesh insect screens, and have completely closed backs to
minimize entry of dust and air turbulence. Electronics of the units shall be completely
shielded to protect against false alarms from EMI and RFI. The detector head shall be
easily disassembled to facilitate cleaning.
The detectors shall contain a red LED which shall pulse to indicate power on and glow
continuously to indicate alarm. Non-analog detectors shall contain a functional test
switch (Magnetically operated) which, when operated, shall test the electronics of the
unit at the smoke density for which the detector is calibrated.
Addressability: Detectors include a communication transmitter and receiver having a
unique identification and capability for status reporting to the FACP.

Analog Detector Sensitivity: Between 0.1 and 3.7-percent-per-foot smoke obscuration
when tested according to UL 268A.
Sensor: LED or infrared detector light source with matching silicon cell receiver.

Ionization-Type Smoke Detector: Multiple-chamber-type operating on the ionization principle
and actuated by the presence of invisible products of combustion.
1.

Analog Detector Sensitivity: Between 0.5 and 1.7-percent-per-foot smoke obscuration
when tested according to UL 268.

OTHER DETECTORS

2.6
A.

Addressable Thermal Detector: Rate-compensatedlfixed-temperature type (135 degrees F
unless otherwise indicated) with plug-in base and alarm indication lamp. Detectors have a
communication transmitter and receiver with unique identification and capability ~or
status-reporting to the FACP.
1.

Analog Detector Sensitivity: Rate-of-rise-15 or 20 degrees F per minute.
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ALARM-INDICATING DEVICES

2.7
A.

General: Equip alarm-indicating devices for mounting as indicated. Provide terminal blocks
for system connections.

B.

Fire Alarm Horns: Electric-vibrating polarized type, operating on 24- V d.c ., with provision for
housing the operating mechanism behind a grille. Horns produce a sound pressure level of 90
dB, measured 10 feet from the source.

C.

Addressable Interface Units (AIU's): shall be used for monitoring of waterflow, valve tamper,
Halon Control Panels, nonaddressable detectors, and for control of evacuation indicating
appliances and AHU systems.
1.
2.

3.

An addressable interface module shall be provided for interfacing normally open direct
contact devices to an addressable signaling line circuit.
AIU's will be capable of mounting in a standard electric outlet box. AID's will include
cover plates to allow surface or flush mounting. AIU's will receive their 24 VDC power
from a separate two wire pair running from an appropriate power supply.
There shall be two type of devices:

a.
b.
4.

For Type 1 above:
a.

b.

5.

Type 1: Monitor AIU
Type 2: Control AIU

This type of addressable device module will provide power to, and monitor the
status of, a zone consisting of conventional 2-wire smoke detectors and/or N/O
contact devices with Style A or Style B wiring supervision. The supervision of the
initiating device circuit wiring will be Style D. These AIU's will communicate the
zone's status (normal, alarm, trouble) to the control panel.
This type of addressable device module will provide power to, and monitor the
status of a zone consisting of conventional 4-wire smoke detectors and/or N/O
contact devices with Style A or Style B wiring supervision. The supervision of the
initiating device circuit wiring will be Style D. The AIU will provide detector
reset capability and a 2 amp fuse to provide over-current power protection for the
4-wire detector. These AIU's will communicate the zone's status (normal, alarm,
trouble) to the control panel.

For Type 2 above:
a.

For alann indicating appliances and horns, and other device control with Style Y
or Style Z wiring supervision. This type of addressable device will provide double
pole double throw relay switching that can be used to connect through easily
replaceable 2 amp fuses: a circuit of alarm indicating appliances to a power
source; speakers to an audio source; fire fighter to a communications channel; or
activate a variety of controlled devices. The module will be available in either a
Style Y or Z version. In the Style Y version, the wiring will be supervised by an
end-of-line device. In the Style Z version the wiring will be looped back and
connected to the module to allow continual operation of the controlled devices
even if the wiring sustains a single break. Style Z/Style Y addressable devices
will be provided. These AIU's will communicate the supervised wiring status
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b.

6.

7.

8.

D.

The AIU shall be supervised and uniquely identified by the control panel. Device
identification shall be transmitted to the control panel for processing according to the
program instructions. Should the AIU become non-operational, tampered with, or
removed, a discrete trouble signal, unique to the device, shall be transmitted to, and
annunciated at, the control panel.
The AIU shall be capable of being programmed for its "address" location on the
addressable device signaling line circuit. The AIU shall be compatible with addressable
manual stations and addressable detectors on the same addressable circuit.
All devices will be supervised for trouble conditions. The system control panel will be
capable of indicating the type of trouble condition (open, short, device missing/failed).
Should a device fail , it will not hinder the operation of other system devices. Should a
problem occur on a Style Z wire run , it will not affect other wire runs.

Visual Alarm Devices: 24-V d.c. strobe lights with clear impact resistant polycarbonate lens
and xenon flash tube. Mount lenses on a face plate. The word "FIRE" is engraved in minimum
1-inch-high letters on the face plate.
1.

2.
3.

2.8

(normal, trouble) to the fire alarm control panel and will receive a command to
transfer the relay from the fire alarm control panel.
For non-supervised control. This type of addressable device will pro vide double
pole double throw relay switching for loads up to 120V AC. It will contain easil y
replaceable 2 amp fuse , one on each common leg of the relay.

Lamps have a minimum intensity of 110 candela (effective intensity), and a flash rate of
60 flashes per minute. Strobe leads are factory-connected to screw terminals.
Combination devices consist of factory-combined, audible and visual alann units in a
single mounting assembly.
All strobe units within sight of one another shall flash at the same synchronized flash
rate.

ADDRESSABLE CONTROL ELEMENTS
A.

The addressable control element shall provide either a form "C" relay rated at 2 amperes at
24VDC, or a supervised output to control supply fan shut down relays.

B.

An integral LED shall illuminate steady indicating the device has activated.

C.

The fan shut down relay shall be supervised for opens and grounds.
protective enclosure.

2.9

Provide matching

DEVICE PROGRAMMER/TESTER
A.

When devices require special equipment in order to program/verify the device address, furnish
as a part of the installed system, a programmer and tester complete with the following features:
1.

The programmer shall be portable with internal rechargeable battery and charging supply
capable of four hours of use before requiring recharging.
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2.

3.
4.
5.
6.

2.10
A.

FIRE ALARM CONTROL PANEL (FACP)
Cabinet: Lockable steel enclosure. Arrange interior components so all operations required for
testing or for normal care and maintenance of the system are performed from the front of the
enclosure. If more than a single unit is required to form a complete control panel, provide
exactly matching modular unit enclosures. Accommodate all components and allow ample
gutter space for interconnection of panels as well as field wiring.
1.

2.
B.

The programmer shall be capable of setting and verifying the device address and
performing a functional test to assure operation with in the UL defined detection
window.
The programmer shall be menu driven with an integral keypad and LCD display.
The programmer shall contain an integral detector ba se as well as clip leads for th e
programming and testing of intelligent modules with screw terminals.
The tester/programmer shall be housed in a carrying case with co ver, latch and handle.
The tester shall be equipped with battery cons ervation circuitry to shut off power to shut
off power to the device should no keyboard acti vity take place for five minutes .

Identify each enclosure by an engraved, red-laminated, phenolic resin nameplate.
Lettering on the enclosure nameplate shall not be less than I-inch high. Identify
individual components and modules within the cabinets with permanent labels.
Mounting: Surface.

Systems: Furnish and install an addressable/intelligent fire alarm control panel with the
following functions and characteristics.
1.
2.
3.

Microprocessor based operation with power limiting on all circuits.
Selectable NFPA 72 Style 4 network communications with multiplex alphanumeric, and
graphic type annunciator capabilities at any point on the communications network.
Two NFPA 72 Style Z indicating device output circuits resident in the basic panel.
Signal circuits shall have the flowing capabilities:
a.
b.

c.

4.

Software programmable silence lockout, inhibiting silencing of signals for 0 to 25
minutes, as programmed.
Software programmable cutout timer, selectable for I to 25 minutes, and
programmed to sound for a fixed time or extend the timer for the selected time for
each new alarm.
The panel drill switch shall be capable of being pre-programmed to sound a
"recall" code when pressed after a system test.

Non volatile memory, including all system firmware , system software, system data base
and system history, totally field programmable with no chip changes or reburns required.
The system shall be programmable off site by means of a common laptop PC using a
program with pull down menus and help screens. Upon completion of the program
generation, downloading into the control panel shall take place in under 30 seconds.
Uploading the program resident within the control panel shall be possible for off site
auditing. The system program shall be stored on floppy disks available for off line
editing as required. Panel program functions shall be password protected by means of a
six digit passcode, assigned by the owner.
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5.
6.

7.

8.

9.
10.
II.

12.

13.

14.

15.

16.
17.
18.

Internal power supplies, standby batteries and charger with capacities as described in the
specification.
Programmable, software based alarm verification and positive alarm sequence functions
for automatic smoke detectors circuitry. The positive alarm sequence shall allow up to
180 seconds for alarm investigation when the panel is attended. A manual switch
activation to activate the "panel attended" mode shall determine activation of positive
alarm sequence function.
Alarm and trouble silence switches with subsequent alarm and trouble signal resound.
Trouble signals having been silenced and unresolved for a period of four hours shall
resound automatically to reindicate the requirement for system service.
80 character back lighted alphanumeric display, custom programmable to indicate alarm,
supervisory and -trouble messages . Resident within the display module shall be a non
volatile historic memory of the latest 800 alarm events, capable of being downloaded
into a personal computer database or printed via the system printer. The history shall be
downloaded and coverable in bulk, by alarm types, supervisory types and trouble types
or as desired. A flag shall be paced in history memory when downloaded to facilitate
subsequent downloads without duplicating alarm events in the permanent history log
storage. All flags may be removed by the user by accessing the user's computer laptop
software history log program. The system shall support up to sixteen alphanumeric
displays on the system communications network, each with unique programming for the
alarm events and point descriptive labels it displays.
The system shall support up to sixteen remote control panels, each with all indications
and controls (excepting keypad) contained on the control panel face.
RS-232 output port for printer connection and recovery of historical alarm event log.
One person field test feature allowing a single technician to dynamically test the system,
each alarm or trouble initiation being acknowledged by a distinctive activation of the
alarm signals allowing the control panel to remain unattended during the test.
The control panel shall be UL listed as a detector sensitivity test device, allowing the
code required bi-annual calibrated sensitivity tests to be performed at the control panel
without removing detectors or the system from service.
The control panel shall contain modules for short circuit and ground isolation allowing
sub loops of one to sixty intelligent devices to be electrically isolated from systems
communications. Ground or short circuits on initiation circuitry shall affect only those
installed on that circuit.
Internal panel "Service Required" reminder, programmable in one month increments of
up to twenty-four months, for the scheduling of code required testing procedures.

The programming shall allow alarm points to function as "status" and be ignored by the
system but programmed for control by event and annunciation if desired. The ability to
ignore changes in status by points shall allow the vectoring of various alarms to
designated remote alphanumeric display annunciators.
The programming shall support the use of a color printer, allowing all alarm events to be
printed in red.
The control panel shall automatically reset the internal clock for spring and fall daylight
savings time changes at the appropriate times when so programmed.
The control panel shall have built in trouble diagnostics.
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19.

The con tro l panel shall have the follo win g integral 1 amp at 30 VD C or 200 rnA at 120
VAC rela ys with a dry form C configuration:
a.
b.
c.
d.

20.

The local and lor remote alphanumeric annunciators shall have the capability each
storing a 1000 event history log program. The history program shall have the capability
of retrieving the following information via an interface printer:
a.
b.
c.
d.
e.
f.
g.
h.
1.

21.

22.
23.

2. 11
A.

Alarm
Trouble
Supervisory
Emergency Operation

ALL HISTORY
ALARM HISTORY
TROUBLE HISTORY
VERIFICATION HISTORY
SWITCH HISTORY
SUPERVISORY HISTORY
WALKTEST HISTORY
PROGRAM/TEST MODE HISTORY
NORMAL REPORT HISTORY, (NO EVENTS)

System expansion shall be provided via two additional addressable network
communication circuit. This module's maximum NFPA Style 4, wire run, including Ttaps, to the last addressable device is 4000 feet , or 2000 feet for NFPA Style 6, wire
runs .
The control panel shall support the capability to functionally operate a battery
voltmeter/ammeter.
The control panel shall be capable of the addition of a network card to allow networking
and communication between multiple panels and a central station. Any central station
and connection to that station will not be part of the scope of this project.

FIRE ALARM SYSTEM POWER SUPPLIES
System primary power:
1.

2.

Primary power for the FACP and the secondary power battery chargers shall each be
obtained from the electrical power panelboard. Circuit breakers shall be fitted with a
suitable guard; requiring removal of a screw to open; and used only for fire alarm. Each
circuit used for fire alarm purposes shall be permanently labeled as to its function .
The power supply shall pro vide full-wave rectified 24VDC output rated at 8 amperes full
load. Manufacturers which do not meet this requirement shall compliment the basic
supply by adding sufficient power to meet or exceed 8 amperes output.
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2.12

A.

EMERGENCY POWER SUPPLY
General: Components include valve-regulated, recombinant lead acid battery; charger; and an
automatic transfer switch. Note: Existing emergency power supply shall be evaluated, and
increased as required, to accomodate all new devices added to the existing system.

1.
B.

Battery Nominal Life Expectancy: 10 years, minimum.

Battery Capacity: Comply with NFPA 72.
1.

Magnetic door holders are not served by emergency power. Magnetic door holders are
released when normal power fails.

C.

Battery Charger: Solid-state, fully automatic, variable-charging-rate type. Provide capacity for
150 percent of the connected system load while maintaining batteries at full charge. If batteries
are fully discharged, the charger recharges them completely within four hours. Charger output
is supervised as part of system power supply supervision.

D.

Integral Automatic Transfer Switch: Transfers the load to the battery without loss of signals or
status indications when normal power fails.

2.13
A.

GUARDS FOR PHYSICAL PROTECTION
Description: Welded wire mesh of size and shape for the manual station, alarm indicating
device, or other device requiring protection.
1.

2.14
A.

WIRE
Non-Power-Limited Circuits:
coded insulation.
1.
2.

B.

2.15
A.

Factory fabricated and furnished by the manufacturer of the device.

Solid-copper conductors with 600-V rated, 75 deg C, color-

Low-Voltage Circuits: No. 16 AWG, minimum.
Line-Voltage Circuits: No. 12 AWG, minimum.

Power-Limited Circuits:
manufacturer.

NFPA 70, Types FPL, FPLR, or FPLP, as recommended by

TAGS
Tags For Identifying Tested Components: Comply with NFPA 72.
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PART 3 - EX ECUTION

EQU IPMENT INSTALLATION

3.1
A.

Co nnect the FACP with a disconnect switch with lockable handle or cover.

B.

Manual Pull Stations: Mount semi flush in rece ssed back boxes with operating handles 48
inches abo ve finished floor or as indicated.

C.

Ceiling-Mounted Smoke Detectors: Not less than 4 inches (100 mm) from a side wall to the
near edge. For exposed solid-joist con struction, mount detectors on the bottom of joists. On
smooth ceilings, install not more than 30 feet (9 m) apart in any direction.

D.

Audible Alarm-Indicating Devices : Install not less than 80 inches (2000 mm) abo ve finished
floor nor less than 6 inches (150 mm) below the ceiling whichever is lower. Install bells and
horns on flush-mounted back boxes with the device-operating mechanism concealed behind a
grille. Combine audible and visible alarms at the same location into a single unit.

E.

Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm hom and not
less than 80 inches (2000 mm) abo ve finished floor nor less than 6 inches (150 mm) below the
ceiling whichever is lower.

F.

Device Location-Indicating Lights: Locate in public space near the device they monitor.

G.

FACP: Surface mount with tops of cabinets not more than 72 inches (1830 mm) above the
finished floor.
WIRING INSTALLATION

3.2
A.

Wiring Method: Install exposed wiring in surface raceways according to Division 16 Section
"Raceways, Boxes and Cabinets." Utilize plenum rated cables abo ve accessible ceilings.
Provide surface raceway in areas that construction does not allow concealment.

B.

Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by the manufacturer. Install conductors parallel with or at right angles to sides
and back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated
with the fire alarm system to terminal blocks. Mark each terminal according to the system's
wiring diagrams. Make all connections with approved crimp-on terminal spade lugs, pressuretype terminal blocks, or plug connectors.

C.

Cable Taps: Use numbered terminal strips in junction, pull or outlet boxes, cabinets, or
equipment enclosures where any circuit tap is made.

D.

System Wiring: For the low-voltage portion of the fire alarm system, install No. 14 AWG
conductors and 75-deg C insulation in wet , damp , or dry locations. For line- voltage wiring,
install No . 12 AWG size with insulation rated 75 deg C minimum.
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E.

Color Coding: Color-code fire alarm conductors differently from the normal building power
wiring. Use one color code for alann circuits wiring and a different color code for supervisory
circuits. Color-code audible alarm-indicating circuits differently from alarm-initiating circuits.
Use different colors for visual alarm-indicating devices. Paint fire alarm system junction
boxes and covers red.

F.

Risers: Install at least 2 vertical cable risers to serve the fire alarm system. Separate risers in
close proximity to each other with a minimum one-hour-rated wall , so the loss of one riser does
not prevent the receipt or transmission of signal from other floors or zones.

GROUNDING

3.3

A.

Ground cable shields and equipment according to system manufacturer's written instructions to
eliminate shock hazard and to minimize, to the greatest extent possible, ground loops, commonmode returns, noise pickup, cross talk, and other impairments.

B.

Signal Ground Terminal: Locate at main equipment rack or cabinet.
system and equipment grounding.

C.

Install grounding electrodes of type, size, location, and quantity as indicated.
installation requirements in Di vision 16 Section "Grounding."

D.

Ground equipment and conductor and cable shields. For audio circuits, rrumnuze, to the
greatest extent possible, ground loops, common-mode returns, noise pickup, cross talk, and
other impairments. Provide 5-ohm ground at main equipment location. Measure, record, and
report ground resistance.

3.4

Isolate from power

Comply with

FIELD QUALITY CONTROL
A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
field-assembled components and connections and to supervise pretesting, testing, and
adjustment of the system. Report results in writing.

B.

Pretesting: After installation, align, adjust, and balance the system and perform complete
pretesting. Determine, through pretesting, the compliance of the system with requirements of
Drawings and Specifications.
Correct deficiencies observed in pretesting.
Replace
malfunctioning or damaged items with new ones, and retest until satisfactory performance and
conditions are achieved. Prepare forms for systematic recording of acceptance test results.

C.

Report of Pretesting: After pretesting is complete, provide a letter certifying the installation is
complete and fully operable, including the names and titles of witnesses to preliminary tests.

D.

Final Test Notice: Provide a minimum of 10 days' notice in writing when the system is ready
for final acceptance testing.

E.

Minimum System Tests: Test the system according to procedures outlined
Minimum required tests are as follows:
1.
2.

III

NFPA 72.

Verify the absence of unwanted voltages between circuit conductors and ground.
Test all conductors for short circuits using an insulation-testing device.
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3.

4.
5.

6.
7.

8.

Wi th eac h circuit pair, sho rt circuit at the far end of the circuit and me asure th e ci rcuit
resistance with an ohmmeter. Record th e circu it re sistance of each circuit on recor d
dr awings.
Verify that the control unit is in the nonnal condition as detailed in the manufacturer 's
op eration and maintenance manual.
Test initiating and indicating circuits for proper signal transmission under open circuit
conditions. One connection each should be opened at not less than 10 percent of
initiating and indicating de vices. Observe proper signal transmission according to class
of wiring used.
Test each initiating and indicating device for alarm operation and proper response at th e
control unit. Test smoke detectors with actual products of combustion.
Test the system for all specified functions according to the approved operation and
maintenance manual. Systematically initiate specified functional performance items at
each station, including making all possible alarm and monitoring initiations and using all
communications options. For each item, observe related performance at all de vices
required to be affected by the item under all system sequences. Observe indicating
lights, displays, signal tones, and annunciator indications. Observe all voice audio for
routing, clarity, quality, freedom from noise and distortion, and proper volume level.
Test Both Primary and Secondary Power: Verify by test that the secondary power
system is capable of operating the system for the period and in the manner specified.

F.

Retesting: Correct deficiencies indicated by tests and completely retest work affected by such
deficiencies. Verify by the system test that the total system meets Specifications and complies
with applicable standards.

G.

Report of Tests and Inspections: Provide a written record of inspections, tests, and detailed test
results in the form of a test log. Submit log on the satisfactory completion of tests.

H.

Tag all equipment, stations, and other components at which tests ha ve been satisfactorily
completed.

3.5

CLEANING AND ADJUSTING
A.

3.6

Cleaning: Remove paint splatters and other spots, dirt, and debris. Touch up scratches and
ma rs of finish to match original finish. Clean unit internally using methods and materials
recommended by manufacturer.

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel as
specified below:
I.

2.
3.

Train Owner's maintenance personnel on procedures and schedules for starting and
stopping, troubleshooting, servicing, adjusting, and maintaining equipment and
schedules. Provide a minimum of 8 hours' training.
Training Aid: Use the approved final version of the operation and maintenance manual
as a training aid.
Schedule training with Owner, through Architect, with at least seven days' advance
notice.
16721-1 7
Lewis Field - East Stadium Renovation - Phase I

WARRANTY

3.7
A.

The contractor shall warrant the completed fire alarm system wiring and equipment to be free
from inherent mechanical and electrical defects for a period of one (1) year from the date of the
completed and certified test. The equipment manufacturer shall make available to the owner a
maintenance contract proposal to provide a minimum of two (2) inspections and tests per year
following the criteria ofNFPA-72.

INSTRUCTION MANUALS

3.8
A.

The contractor shall pr-ovide, in addition to one approved copy of the fire alarm system
submittal, complete operating instructions; pertinent system orientation documents; and control
area for the owner's and fire department's permanent use. All this information shall also be
included in the O&M Manual.

ON-SITE ASSISTANCE

3.9
A.

Occupancy Adjustments: When requested within one year of date of Substantial Completion,
pro vide on-site assistance in adjusting sound levels, controls, and sensitivities to suit actual
occupied conditions. Provide up to three requested visits to Project site for this purpose.

END OF SECTION 16721
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